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SECTION 1 - INTRODUCTION 

1.01 Background 

Kaddis Manufacturing Corporation (Kaddis) owns and operates a metal 

machining facility, Enarc-O Machine Products (Enarc-O), located at 1175 Bragg 

Street, community of North Bloomfield, Town of Lima, Livingston County, New York 

(Figure 1). This facility is situated approximately one mile southeast of the village 

of Honeoye Falls and about 400 feet west and south of Honeoye Creek, at an 

approximate elevation of 722 feet above mean sea level (MSL). The site encompass

es an area slightly larger than six acres in size. 

In 1985, sampling and analysis of several residential wells in the area 

surrounding the Enarc-O property and an on-site supply well was conducted by the 

New York State Department of Health (NYSDOH), the New York State Depart

ment of Environmental Conservation (NYSDEC), and the Livingston County 

Department of Health (LCDOH). The results of these analyses revealed detectable 

concentrations of chlorinated solvents, including 1,1,1-trichloroethane (TCA) and 

trichloroethylene (TCE), in the ground water beneath the Enarc-O facility and some 

of the neighboring properties. 

As a result of the discovery of volatile organic compounds (VOCs) in the 

ground water, the United States Environmental Protection Agency (USEPA) Region 

II, in July 1987, requested that Enarc-O develop a site assessment work plan to 

evaluate the general hydrogeologic characteristics and, in particular, the ground water 

quality on the property. Specifically, the USEPA identified areas on the Enarc-O 

property which were to be targeted for investigation. A proposed work plan was 



subsequently prepared and was submitted to the USEPA in August 1987. Comments 

on the August 1987 work plan were received from the USEPA on October 22, 1987 

and on February 1, 1988. These comments were incorporated into a revised work 

plan which was resubmitted in March 1988. Comments pertaining to the revised 

work plan were received from the USEPA on June 30,1988. These comments were 

addressed in a letter to the USEPA dated July 21, 1988. On February 2, 1989, the 

USEPA comments were received and subsequently were incorporated in another 

work plan revision dated March 1989. This work plan was accepted by the USEPA 

on July 31,1989 and was appended to an Administrative Order on Consent between 

the USEPA and Kaddis (Index No. II-CERCLA-90204) which became effective on 

September 28, 1989. 

1.02 Project Objective and Scope 

The primary objective of the site assessment completed at the Enarc-O facility 

was to evaluate whether the source of VOCs observed in the residential and ground 

water supply wells in the area was located on the Enarc-O property. 

To meet the above objectives, the following tasks were completed per the 

approved work plan. 

Task 1 Background Information Review 

Task 2 Fracture Trace Analysis and Geophysical Survey 

Task 3 Interim Technical Memorandum 

Task 4 Soil Sampling and Analysis 

Task 5 Ground \/ater Monitoring Well Installations 



Task 6 Ground Water Sampling and Analysis 

Task 7 Data Interpretation and Report Preparation. 

Tasks 1 and 2 (Background Information Review and Fracture Trace Analysis 

and Geophysical Survey) were completed in 1990 and summarized in the Interim 

Technical Memorandum (ITM) (Task 3) dated October 1990. The information 

collected through the completion of Tasks 1 and 2 was utilized to refine those efforts 

completed as Task 4 (Soil Sampling and Analysis), Task 5 (Ground Water 

Monitoring Well Installations), Task 6 (Ground Water Sampling and Analysis), and 

Task 7 (Data Interpretation and Report Preparation). This site assessment report 

represents the fulfillment of Task 7 and includes information collected during the 

completion of Tasks 1 through 6. 



SECTION 2 • SITE INVESTIGATION 

2.01 Task 1 • Background Information Review 

To identify potential sources of VOCs and to develop an understanding of the 

regional and local hydrogeology, available information pertaining to the site history, 

residential wells, and regional and local geology and hydrogeology was assembled and 

reviewed. Included in this review were documents regarding Enarc-O's solvent use 

and handling, as well as publicly available reports and papers pertaining to the local 

geology and hydrogeology. A summary of the reports, papers, and maps used for this 

work effort is included in the reference list at the end of this report. 

2.02 Task 2 - Fracture Trace Analysis and Geophysical Survey 

2.02.01 Fracture Trace Analysis 

As ground water flow in bedrock systems, is generally confined to 

fractures, a fracture trace analysis was conducted to evaluate, if possible, the 

location and pattern of fractures in the study area. The purpose of this 

analysis was to develop information which may be of aid in selecting locations 

for ground water monitoring well placement. 

Subsurface features such as fractures cannot be directly observed on 

photographs. However, linear surficiai features directly influenced by 

fractures, such as stream channels and linear geomorphic features, can be 

mapped and typically reflect the underlying bedrock fracture patterns. 

Stereoscopic aerial photographs dated June 21,1938, August 27, 1954, 

June 26,1963, October 24,1975, and May 5,1982 were reviewed for fracture 
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patterns. Additionally, topographic and drainage patterns were studied on the 

USGS 7.5 minute topographic map of the Honeoye Falls quadrangle (1951). 

This was completed to confirm the patterns observed on the photographs, and 

to reveal fracture traces which may have been obscured on the aerial 

photographs by vegetation or cultural features. 

On both the aerial photographs and the USGS topographic map, an 

area with a radius of several miles centered around the Enarc-O property was 

selected for study. Linear features were defined and their orientations 

measured. These data have been graphically illustrated in rose diagrams 

presented in Appendix A, Figures A-l through A-6. Additionally, a composite 

rose diagram which summarizes all of the aerial photographic data is 

presented as Figure A-7. 

To confirm the orientation of these lineations, a field reconnaissance 

was conducted which evaluated the orientation of the joint fractures within 

the bedrock. This reconnaissance was limited to within the channel of 

Honeoye Creek where bedrock was exposed. 

2.02.02 Geophysical Survey 

A surficial geophysical survey was conducted on the Enarc-O property 

to evaluate general bedrock topography, depth to ground water, and fracture 

traces. This involved completing an electromagnetic (terrain conductivity) 

survey. 

A Geonics model EM-34-3 was utilized to perform horizontal terrain 

conductivity profiles. Two coil spacings, 10 meters and 20 meters, were used 



to allow signal penetration to approximate depths of 7.5 meters and 15 

meters, respectively, using the horizontal dipole mode of operation. A third 

coil spacing, 40 meters, which would allow signal penetration to approximately 

30 meters, was attempted, but was unsuccessful as electromagnetic interfer

ence due to background and cultural effects resulted in erratic instrument 

readings. 

The EM-34 survey was conducted along three lines which varied in 

length from 460 feet to 700 feet. The locations of the geophysical survey 

traverses are illustrated on Figure B-l. The locations of the survey lines were 

related to permanent on-site features and their bearings noted to allow them 

to be accurately relocated. Lines A-A' and C-C were oriented perpendicular 

to the trend of the primary fracture pattern as identified by the fracture trace 

analysis. Line B-B* was orientated perpendicular to the trend of the 

secondary fracture pattern. The reading stations along each traverse were 

separated by 20 feet. The data collected during the geophysical survey are 

included in Appendix B. 

2.03 Task 4 - Soil Sampling and Analysis 

Ten soil borings were completed at the site for the purpose of collecting soil 

samples for analysis. The locations of these borings were selected at Enarc-O based 

on previous plant activities, former tank locations, and findings of Tasks 1 and 2 

which were previously completed by O'Brien & Gere. Specifically, the boring 

locations are illustrated on Figure 2 and were selected as follows: 
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B-l Located near the former gasoline underground storage 

tank (UST) on the south side of the production building. 

B-2 Located in the vicinity of the former solvent UST on the 

east side of the production building. A loss due to an 

overfill was reported to have occurred at this location in 

1985. 

B-3 Located in the vicinity of the former waste oil storage 

tank on the east side of the production building; 

B-4 Located adjacent to the loading dock on the east side of 

the building; 

B-5A through 5E Located within the parking lot where there was concern 

that waste oil had been used to control dust. 

B-6 Located in the vicinity of the drum staging area located 

on the southwest side of the storage building. 

The locations of these borings were selected in the field with concurrence of 

the on-site USEPA representative. 

The borings were completed using conventional hollow-stem auger drilling 

methods to the bedrock surface, which was encountered between 10 and 16 feet 

below grade. Soils samples were collected continuously by driving a split-barrel 

sampler ahead of the hollow stem augers in accordance with ASTM Method 1586-84. 

Drilling logs which include detailed descriptions of the soils encountered are 

presented in Appendix C. 

Drilling equipment was decontaminated between completion of each boring 

using a steam cleaner. The sampling barrels were decontaminated after collection 
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of each sample with a non-phosphate detergent wash followed by a distilled water 

rinse, a methanol rinse, a hexane rinse, and a final distilled water rinse. Water 

generated during the decontamination procedure was placed in 55-gallon drums and 

staged on-site for later disposal. 

Each collected sample was divided between a 4 ounce pre-cleaned glass jar 

for potential laboratory analysis and a 6 ounce, foil-sealed jar utilized for headspace 

readings. Soil samples were then warmed to room temperature and screened for 

volatile organics using a Model PlOl HNu photoionization detector (PID). The two 

soil samples with the highest readings at each boring location were submitted to the 

laboratory for volatile organic analysis using USEPA Methods 8010 and 8020. If 

headspace readings were negligible or equal, the sample for analysis was selected 

based on visual inspection. In addition to the VOC analysis, soil samples collected 

from boring B-l were also analyzed for lead. All samples submitted for laboratory 

analysis were agreed upon by OBG and EPA on-site representatives. 

Soil samples were split with on-site EPA representatives as requested. On 

those occasions, an insufficient volume of sample would remain for the collection of 

an O'Brien & Gere sample for analysis and the headspace sample. In these 

situations, the headspace sample was not collected and the laboratory sample was 

submitted for duplication of the EPA analysis. 

Soils generated during completion of the borings were placed in drums that 

were labeled and staged on-site. Following completion, the boreholes were 

backfilled with a bentonite-cement grout. 

In addition to the soils, a water sample was collected from the State Pollution 

Discharge Elimination System (SPDES) permitted non-contact cooling water drain 
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line. This sample was collected from the trap located in the vicinity of the 

production building and analyzed for volatile organics in accordance with USEPA 

Methods 502.1 and 503.1. 

2.04 Task 5 • Ground Water Monitoring Well Installations 

A total of six monitoring wells were installed between December 3 and 12, 

1990 for the purpose of evaluating the general flow potential and quality of ground 

water at the site. Locations of these monitoring wells are illustrated on Figure 2. 

While the proposed well locations were presented in the FTM, actual well locations 

were selected in the field with consideration given to fracture trace projection of the 

larger joint fractures evident in Honeoye Creek in addition to aerial and subsurface 

utilities. The only significant change from the locations presented in the ITM was 

well MW-4, which had to be moved approximately 50 ft southeast of the proposed 

location due to the presence of power lines, the water line and an irregular surface 

topography. All well locations were agreed upon in the field by representatives of 

O'Brien & Gere and the USEPA. 

As presented in the ITM, the monitoring wells were installed into the first 

encountered ground water. As water was encountered in the overburden in only one 

of the borings, all monitoring wells were installed into bedrock. The bedrock wells 

were of open-hole construction and completed by drilling a minimum of 0.5 ft into 

bedrock with 6-inch inside diameter hollow stem augers and sealing off any ground 

water present in the overburden by grouting in a 4-inch outside diameter, schedule 

80 PVC casing. After allowing the cement to set, the bedrock was cored using a 3-

inch outside diameter, diamond bit core, barrel in accordance with ASTM Method 



D-2113. The well was advanced a minimum of 10 feet below the first encountered 

ground water. Completed well depths were established from approximately 30 to 35 

feet below grade. Locking protective steel casings with matching keys were also 

installed. Well construction information is presented on the well logs included in 

Appendix C. Soils and water generated during completion of the monitoring wells 

were placed in drums that were labeled and staged on-site for later disposal. 

Following completion, the wells were developed to remove any fine-grained 

material that may have settled in the well during completion. Water generated 

during this procedure was placed in a 55-gallon drum, labeled and staged on-site. 

Drilling equipment was decontaminated between completion of each 

monitoring wells using a steam cleaner. Water generated during this procedure was 

placed in drums and staged on-site for later disposal. 

Following installation, the locations and elevations of the top of casing and 

ground surface at all well locations were established through completion of an 

engineering survey. All elevations and locations were tied to an arbitrary datum 

which was established on-site. Elevation data for the monitoring wells are presented 

on Table 1. 

Ground water elevations were measured at each monitoring well location on 

four occasions: December 13, 1991; December 27, 1990; January 7, 1991; and 

February 25,1991. Ground water elevation data are presented on Table 1. Ground 

water flow potential maps constructed from the data collected December 13, 1990 

and February 25, 1991 are included as Figures 3 and 4, respectively. 

The wells were developed in accordance with the protocols presented in the 

ITM. Water generated during the development procedure was contained in secured 



drums which were labeled and staged on-site. The development procedure consisting 

of evacuation of the wells using a stainless steel bailer. A minimum of three well 

volumes of water was removed from those wells with limited recharge capabilities. 

A minimum of ten well volumes were removed from those wells which generated 

greater volumes of water. All wells exhibited relatively sediment-free water after 

development. 

Upon completion of the ground water monitoring wells, in situ hydraulic 

conductivity tests were performed to assess the horizontal hydraulic conductivity of 

the bedrock encountered in the well. Tests were conducted on December 13 and 28, 

1990. These tests were conducted by removing water or introducing a slug of inert 

material to lower or raise the water level in the well. Specifically, water levels in 

wells with relatively low hydraulic conductivities were lowered by bailing. The water 

level was then measured using an electric well probe until the water level had 

recovered approximately two-thirds of the initial water level change from static water 

level. For wells with higher hydraulic conductivity, a slug of inert material was 

inserted into the well to raise the water level. The water level recovery to static 

water level was then monitored using a pressure transducer/data logging system. 

The collected data were analyzed using Hvorslev's Method to estimate the average 

hydraulic conductivity of the formation. Results of the in situ hydraulic conductivity 

tests are shown in Appendix D. The values determined using these methods are in 

agreement with representative values for fractured and unfractured limestone (Freeze 

and Cherry, 1979). 



2.05 Task 6 - Ground Water Sampling And Analysis 

To assess ground water quality, samples were collected from all newly 

installed wells on two occasions. The first set of samples was collected on January 

7 and 8,1991. The second set of samples was collected on February 25 and 26,1991. 

All sampling was observed by USEPA representatives who were provided with 

duplicates of the samples collected. 

Ground water samples at each well location were collected using a decontami

nated stainless steel bailer attached to a new, dedicated polypropylene rope. Prior 

to collection of the samples, a plastic drop cloth was placed around each well to 

prevent contamination of sampling equipment. A minimum of three well volumes 

of water was removed form those wells with sufficient recharge. For those wells 

which bailed dry, the wells were allowed to recharge prior to collection of the 

samples. Bailers were decontaminated between samples by washing with a non-

phosphate detergent, followed by a distilled water rinse, methanol rinse, hexane rinse 

and final distilled water rinse. Water removed from wells was contained in secured 

drums. Field measurements of water level, pH, specific conductance and tempera

ture were collected and are included on the field logs presented in Appendix E. 

Samples and appropriate quality assurance/quality control samples were 

placed in appropriate containers and placed in a cooler for transport to OBG 

Laboratories, Inc. Samples were delivered to the laboratory on the day of collection. 

Chain-of-custody documentation was initiated in the field during collection of the 

sample and maintained throughout transport of the sample to the laboratory. The 

samples were analyzed for volatile organics in accordance with U^£PA Methods 

502.1 and 503.1. 



SECTION 3 - SITE CONDITIONS 

3.01 Site History 

In December 1985, the USEPA submitted a Request for Information Under 

42 U.S.G 9604 and 42 U.S.C. 6927. A response to this Request for Information was 

submitted by Enarc-O on January 20, 1986. The following discussion of the facility 

history was obtained from this document. 

The area surrounding the Enarc-O facility is predominantly residential. 

However, the area to the west of the site is agricultural. A small, active auto repair 

shop is located adjacent and to the south of the Enarc-O property. This shop has 

reportedly been operating since approximately the mid 1960's. The former residence 

of Mr. Wesley P. Crane, founder and previous owner and operator of Enarc-O, is 

adjacent and to the east of the Enarc-O facility. Enarc-O was started in the 

basement of this residence in 1954. In 1955, the operations moved into a double 

garage on Mr. Crane's property. In 1960, the operations moved onto the current 

Enarc-O Machine Products, Inc. property. 

Organic solvent use at the Enarc-O facility was limited to a vapor degreasing 

process which was used to clean oil residues off of newly machined parts. This vapor 

degreasing process was a contained, closed loop system which circulated cleaning 

fluids, and allowed these fluids to be continually reused. TCE was used in this 

system from 1960 until 1980. Between 1980 and 1985, TCA was used in this process. 

Since 1985, Stoddard Solvent (Kensol 30) has been used. No chlorinated solvents 

have been in use at the facility since 1985. No reported loss of solvents has ever 

occurred from this system. 
It 
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On June 18, 1985, a small spill of TCA (approximately 5 gallons) occurred 

near the facility's above ground solvent storage tank as a result of overfilling the tank 

by an employee of a solvent supply company. The location of this tank is presented 

on Figure 2. Plant personnel immediately notified the NYSDEC of the solvent loss 

and the NYSDEC subsequently sent a representative to the spill site. Upon 

recommendation of the NYSDEC representative, the soils affected by the solvent 

spill were excavated to a depth of two feet, and were spread out in the southeast 

corner of the parking area to allow volatilization to occur. The soils were 

periodically raked by Enarc-0 personnel to enhance the volatilization rate. Shortly 

thereafter, Enarc-O removed the solvent storage tank and discontinued use of 

chlorinated solvents. 

In 1985, subsequent to the release, NYSDOH, NYSDEC, and LCDOH 

conducted analyses of ground water samples collected from the Enarc-O supply well 

and 35 area residential wells. Analytical results revealed detectable concentrations 

of VOCs, primarily TCA and TCE, in the Enarc-O well and 21 of the 35 residential 

wells. A summary of the analytical data from the residential wells is included in 

Appendix F. The Enarc-0 well contained the highest detectable concentration of 

TCA. The Enarc-O samples were reportedly collected directly from the well using 

a bailer without prior purging of the well. Samples collected at individual residences 

were collected from spigots. 

As a result of the detection of VOCs in the ground water in the area, bottled 

water was subsequently supplied to those residences whose wells showed detectable 

concentrations. Bottled water was continued until 1988, when a public potable water 

system was installed to serve the residences. 
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3.02 Regional Geology 

The site is located in the Erie-Ontario Lowland region of the Central 

Lowlands physiographic province (Muller, 1965). The geomorphology of this region 

is characterized by features of glacial activity such as moraines, drumlins, and kettles 

(Fairchild, 1926). 

The unconsolidated sediments overlying the bedrock within the region are the 

result of Pleistocene glacial activity or recent stream activities and include deposits 

resulting from glacial, glaciofluvial, glaciolacustrine and fluvial processes. Thickness

es of these sediments range from a few feet to approximately one hundred feet. 

Bedrock within this region consists of fine-grained sedimentary rocks of 

Paleozoic age. These limestones and shales were deposited in the warm, shallow 

intercontinental sea with varying amounts of terrigenous input from the highland 

areas to the east. Bedrock in the region is for the most part undeformed. It has a 

very gentle regional dip of approximately 1 to 2 degrees to the south with more 

resistant layers responsible for the two major escarpments that trend generally east-

west within this region. In the vicinity of the Enarc-O site, no faults or fold 

structures are present and no metamorphism of the Paleozoic strata occurred (Fisher 

et.aU 1971; Isachsen and McKendree, 1977). 

The upper bedrock unit in the site area is the Middle Devonian-aged 

Onondaga Limestone (Rickard and Fisher, 1970). Bedrock occurs at an approximate 

elevation of 700 feet MSL (Grossman and Yarger, 1953) and is known to be 

approximately 100 feet thick in the area. Regular joint patterns typically occur in this 

unit and were confirmed locally jy field reconnaissance. 

15 

http://et.aU


Beneath the Onondaga Limestone lies the Middle Devonian Bertie Formation. 

This stratigraphic unit consists of interbedded dolostone, shale, and shaly dolostone. 

The Bertie Formation is estimated to be approximately 80 feet thick. 

Drainage within the region is generally to the north into Lake Ontario via one 

of the north flowing rivers or streams that cut the east-west trending escarpments. 

3.03 Site Geology 

3.03.01 Unconsolidated Deposits 

The drilling logs (Appendix C) indicate that the overburden materials 

at the site consist of glacially derived sediments ranging from clay to boulder 

size components. These materials range in thickness from 10 to 18 feet. The 

data suggest that the thickest overburden is located on the western to 

southwestern side of the site. Generally, overburden is comprised of three 

layers. 

The surficial layer is predominantly sand with varying amounts of 

gravel, silt and clay. Thickness of this surficial deposit ranges from 2 feet to 

8 feet. No laminae were observed in the surficial unit, indicating a possible 

ablation or flow origin. 

An overcompact, clayey silt with occasional pebbles underlies the 

surficial deposit. This layer ranges in thickness from 6 feet to 14 feet and 

extends to bedrock in some locations. Parallel laminae were observed in the 

clayey silt unit and isolated pebbles, most likely transported by icebergs, are 

evidence of a glaciolacustrine origin. The long (A) axes of rod-shaped 

pebbles were typically vertical, suggesting detachment and fall through a water 
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column following release from an iceberg. The overcompact nature of the 

underlying unit, laminae deformation, fractures and high proportion of 

precipitate-filled fractures indicate that this intermediate unit may have 

survived being overridden by a glacier. 

The basal grey unit varies in thickness to 1 foot and was not present 

at all locations. This unit generally consists of a clayey sandy gravel with most 

of the gravel composed of bedrock clasts. 

3.03.02 Bedrock Geology 

Bedrock was encountered at the site between 10 feet and 18 feet below 

grade and is exposed along the banks and bed of Honeoye Creek located 

approximately 200 feet east of the site. 

The results of the fracture trace analysis are presented in the form of „ 

rose diagrams which are included in Appendix A. The information obtained 

from review of the aerial photographs (Figures A-2 through A-7) indicates two 

major sets of lineations. A primary lineation pattern trends from N 20 to 60 

degrees W. A secondary, conjugate set of linear features strikes from N 40 

to 50 degrees E. No linear features were observed to be crossing the Enarc-O 

property. The primary set of lineations was also identified during review of 

the USGS topographic map (Figure A-l). However, the orientation is less 

defined than those observed on the aerial photographs. The USGS map does 

not reveal the secondary set of lineations. 

Field reconnaissance revealed that the joint fractures within the 

Onondaga Limestone are exposed in Honeoye Creek and appear to control 



the stepped nature of the stream channel. The strike of these fractures is 

between N 57 and 75 degrees E. This orientation generally falls within the 

range for the secondary set of lineations identified in the aerial photographs. 

The Honeoye Creek channel, which is nearly perpendicular to these joints, is 

consistent in orientation with the primary lineation strike discussed above. 

The primary set of linear features is also consistent with a major linear 

topographic feature defined by Isachsen and McKendree (1977). This feature 

was defined by utilizing topographic maps, Landsat ERTS imagery, and Skylab 

or U-2 photographs. The feature strikes approximately N 15 degrees W 

(parallel to the flow of Honeoye Creek), is three miles in length, and is 

located about one mile east of North Bloomfleld. 

Figure 5 presents a contour map of the bedrock surface as constructed 

using the drilling data. As illustrated on this figure, the bedrock surface 

generally slopes to the west on the property with the highest bedrock 

elevation occurring in the vicinity of well MW-3. The bedrock elevation 

within Honeoye Creek is also generally lower than the bedrock elevation 

observed on the eastern side of the site, which suggests that the bedrock 

surfaces also slopes downward to the northeast. 

The well and boring logs, presented in Appendix C, reveal that bedrock 

is a fine grained, grey limestone with a low to moderate amount of chert. A 

thin (less than 0.1 ft thick) layer of green/grey bentonite was encountered in 

three of the borings. These characteristics indicate bedrock at the site is most 

likely the Nedrow member of the Onondaga Formation. Core samples 

contained vertical and horizontal fractures, minor dissolution cavities, 



stylolites, secondary deposits of quartz, calcite and gypsum, and fossils. 

Dissolution cavities ranged to 0.5 ft in extent and generally contained a 

secondary mineral or clay. Smaller cavities associated with fractures were also 

encountered. Fossils present, included brachiopod valves, crinoids, corals, 

mollusks, bryozoans, and arthropods. Many of the fossils and fractures were 

silica replaced. 

3.04 Site Hydrogeologv 

Ground water was not encountered in the overburden at the site, but was 

found within the upper zone of the underlying bedrock. The surficial deposits, 

particularly the glaciolacustrine clay and silt unit, may limit ground water recharge 

through percolation. Ground water flow through clayey, unsorted deposits is 

generally controlled by fractures (Grisak et. al., 1975). Vertical fractures, often times 

with a thin layer of precipitate indicating water transport, were observed throughout 

the site. 

The first encountered ground water at the site occurs between 4 and 12 feet 

below the bedrock surface. The ground water elevation data (Figures 3 and 4) 

indicate that the Honeoye Creek stream channel is higher in elevation than the 

ground water, which suggests that the creek was losing water to the ground water 

system at the time the data were collected. Whether or not this is a temporal 

condition cannot be evaluated from the data. 

Figures 3 and 4 present the ground water flow potential in the bedrock aquifer 

on December 13, 1990 and February 25, 1991, respectively. These figures suggest 

that the ground water flow potential in the site area appears to be generally towards 



the north-northwest. It should be noted, however, that the aquifer is comprised of 

fractured bedrock. Consequently, the ground water elevations measured in the 

monitoring wells are the result of an average hydraulic potential of those fractures 

penetrated by the individual wells. The actual flow path of the ground water will be 

dictated by the orientation and interconnection of the fractures in addition to the 

hydraulic potentials within these fractures. Of note is the fact that the ground water 

elevations measured in well MW-3 appear to be anomalously high as compared to 

the water levels within the other monitoring wells on the site. For this reason, the 

data from MW-3 were not used in preparing the flow maps. This is likely a 

representation of the differing hydraulic potentials within individual fractures in the 

bedrock aquifer. 

Aquifer systems of this nature can be significantly influenced by precipitation 

events if the system is readily connected to the stream channel via fractures. This 

type of connection can result in significant changes in the ground water flow direction 

within the bedrock over relatively short periods of time. In an effort to evaluate the 

relationship between the creek and ground water on the site, stage information for 

Honeoye Creek was obtained from the USGS for a gaging station located approxi

mately 1.5 miles north of the site. These data are included on Table 1. Review of 

the data suggests that the water levels in wells MW-2, MW-3 and MW-4 increase as 

the creek stage increases. The water level in MW-5 appears to also respond, 

however, to a lesser degree. 

Ground water flow through limestone predominately occurs along vertical and 

horizontal fractures (Freeze and Cherry, 1979). Results of insitu permeability tests 

indicate that wells placed in fractured rock exhibit conductivities much greater than 



unfractured rock. Three of the six wells installed on-site are believed to have 

intersected fractures. Voids, increased number of horizontal fractures, and/or 

bentonite units were encountered during coring operations at MW-1, MW-2, and 

MW-5. Hydraulic conductivities were determined to be 2.8 x 10"3 cm/sec, 6.7 x 10"2 

cm/sec and 2.9 x 10"2 cm/sec, respectively. Analyses of rock quality designation 

(RQD) data from retrieved cores (Appendix C) does not suggest direct correlation 

with the amount of fractures. This may be due to the high proportion of chert which 

tends to decrease rock quality as it fractures during coring. 

Core samples from wells MW-3, MW-4, and MW-6 exhibited a lesser amount 

of fractures relative to the other three wells on site. No bentonite or dissolution 

cavities were encountered. Hydraulic conductivities for the wells were determined 

to be 3.6 x 10"s, 3.3 x 10"s cm/sec, and 1.1 x 10'5 cm/sec, respectively. 
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SECTION 4 • ANALYTICAL RESULTS 

4.01 Data Validation 

As specified in the ITM, analytical data collected during this investigation 

were validated in accordance with quality control requirements established in the 

specified analytical methods and the QAPP. The results of this validation process 

are summarized in Appendix G. In general, the data were deemed useable for 

qualitative and quantitative purposes. 

4.02 Soil Boring and Drain Sample Analytical Results 

Soil sample analytical results are presented in Table 2. A summary of the 

TCE and TCA concentrations in each of the soil samples is also illustrated on Figure 

6. These data reveal that volatile organics are present in the soils in some of the 

areas sampled during this assessment. The predominant VOCs observed were 

chlorinated solvents including TCE, TCA, tetrachloroethylene (PCE) and 1,2-di-

chloroethylene (1,2-DCE). Additionally, the petroleum hydrocarbon compounds 

toluene and xylene were observed in boring B-l. 

The presence of PCE in the soils may be the result of low levels of PCE 

present in the industrial-grade solvents typically used for degreasing processes in 

industry. Substances such as 1,2-DCE, 1,1-dichloroethane and 1,1-dichloroethylene 

are likely degradation products of the principle solvents TCA and TCE. 

Boring B-l is located in the vicinity of the former gasoline storage tank. The 

soils at 4 to 6 feet below grade in this boring contained toluene and xylenes at 

concentrations of 210 ppb and 4700 ppb, respectively. The deeper sample, however, 



did not contain detectable levels of toluene or xylene which suggests that these 

substances have not migrated to the bedrock. Lead was not detected in the soils in 

this area. 

Borings B-2, B-3, and B-4 are located on the eastern side of the plant where 

solvent storage has historically occurred. The soils in the vicinity of these borings 

were found to contain detectable levels of halogenated volatile organics, predomi

nantly TCE, TCA and 1,2-dichloroethylene (total). The concentrations of these 

compounds ranged from 13 ppb to 1400 ppb. The highest concentrations were 

observed in the 0- to 2-ft sample collected from boring B-3. This boring is Located 

in the vicinity of the former waste oil storage tank (Figures 2 and 6). VOC 

concentrations appear to decrease with depth, which suggests that the VOCs may 

have originated at or near the ground surface, possibly as a result of filling or 

emptying of the waste oil tank. Elevated levels have been observed at the base of 

borings B-2 and B-4, which suggests that volatile organics have migrated vertically 

in this area and therefore, may be actively contributing to the volatile organics 

observed in the on-site ground water monitoring wells. 

Volatile organics were not detected in any of the soil samples collected from 

the borings installed within the parking lot area (B-5A through B-5E) or B-6 which 

was installed adjacent to the storage building. 

The analytical results of the drain sample are included on Table 3. These 

data reveal that VOCs are not present in the water within the SPDES-permitted 

drain line. 
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4.03 Ground Water Analytical Results 

The ground water quality data are summarized on Table 3. As with the soils 

data, VOCs observed in the ground water include TCE and TCA together with 

degradation products such as 1,2-DCE, 1,1-dichloroethane and 1,1-dichloroethylene. 

Figures 7 and 8 present the concentrations of TCA and TCE observed at each well 

location during the January and February sampling events, respectively. 

In general, the ground water quality data reveals the presence of volatile 

organics in all of the wells with concentrations in MW-1 and MW-6 being at or near 

detection levels. In wells MW-2, MW-3, MW-4, and MW-5, concentrations of TCE 

ranged from 60 ppb in MW-4 to 5800 ppb in MW-3. TCA concentrations in these 

wells ranged from 8 ppb in MW-5 to 470 ppb in MW-3, with the concentrations in 

MW-2 reported as less than 100 ppb. In general, the highest levels were observed 

in well MW-3 which is located immediately north of the production building, 

followed by MW-2 which is located southeast of the storage building. As illustrated 

on Figures 7 and 8, the distribution of volatile organics in the aquifer, particularly the 

elevated concentrations observed in well MW-2, is not consistent with the ground 

water flow direction (Figures 3 and 4) or the soils data (Figure 6) collected as part 

of this study. 
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SECTION 5 - SUMMARY AND FOLLOW-UP WORK EFFORTS 

5.01 Summary 

The following site information was obtained during the site assessment 

activities. 

1. The overburden material at the site ranges in thickness from 10 to 18 

feet and is comprised of three distinct units; a surficial sandy^ deposit 

with varying amounts of clay, gravel and silt; a clayey silt with 

occasional pebbles; and a basal clayey material with fragments of the 

underlying bedrock. 

2. Bedrock at the site is the Onondaga Formation which is a fine grained, 

grey limestone with chert deposits. 

3. The primary joint fractures in the bedrock trend N 20 to 60 degrees 

west with a secondary lineation trend of N 40 to 50 degrees W. The 

secondary lineations appear to control the stepped nature of the 

Honeoye Creek channel. 

4. Ground water was not encountered within the overburden material on 

the site, but rather occurred between 4 and 12 feet below the bedrock 

surface. 

5. The ground water flow potential within the bedrock appears to be 

towards the north to northwest with an anomalously high water level 

observed in MW-3. 
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The ground water elevation data suggest that Honeoye Creek was 

losing water to the bedrock on the occasions when ground water 

elevation data were collected, 

7. The data collected from the soil borings in the vicinity of B-2, B-3 and 

B-4 indicate that soils in this area may be contributing to the volatile 

organics observed in the ground water in the on-site monitoring wells. 

8, VOCs were present in the on-site monitoring wells, with the highest 

concentrations observed in wells MW-2 and MW-3. The distribution 

and concentrations of VOCs observed in the on-site monitoring wells 

suggest that multiple sources may be present in the vicinity of the site. 

5.Q2 Follow-Up Work Efforts 

It is not possible at this time to assess the location of the source of the volatile 

organics observed in the ground water system. In light of this fact, the following 

tasks are recommended to augment the existing data. 

1. Soil Borings - Soil borings should be completed in the vicinity of 

existing soil borings B-2, B-3 and B-4 to supplement the existing data 

and allow for a more detailed assessment of the extent of soil 

contamination and a preliminary evaluation of remedial options. 

Additionally, soil borings should be completed in the vicinity of well 

MW-2 to assess the source of the elevated levels, of volatile organics 

observed in the ground water collected from this well. 

2. Supply Well Inspection - To further ev Juate the extent of the volatile 

organics in the ground water system, it is recommended that the 

fy 



Enarc-0 supply well and selected residential wells be inspected. The 

work tasks associated with this effort include temperature and hole 

, caliper logging to further address the fracture patterns within these 

wells. Selected intervals within these wells would then be isolated for 

the collection of ground water samples for anaiysis. This will allow for 

additional evaluation as to the migration of volatile organics within the 

aquifer. 

Respectfully submitted, 

O'BRIEN & GERE ENGINEERS, INC. 

James T. Mickam, CPG 
Vice President 

Prepared by: 

Deborah Y. Wright, CPG 
Managing Hydrogeologist 

Paul F. Gottler 
Hydrogeologist 

Reviewed by: 

Christin M. Gachowski 
Hydrogeologist 
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Table 1 

Ground Water Elevation and Streamflow Oata 

Enarc-0 Machine Products 

north Bloomfield, New York 

UFLI. NO. 

TOP OF BOTTOM 

GROUND CASING BEDROCK OF WELL 

ELEV. (FT) ELEV, (PT) ELEV. <FT) ELEV. (FT) 

GROUND WATER ELEVATIONS (FT) 

12/13/90 12/27/90 1/7/91 2/25/91 3/28/91 

1 

2 

3 

4 

5 

6 

STREAM 

FLOW * 

(CFS) 

296.5 

300.1 

298.6 

293.8 

295.6 

298.6 

297.86 

301.95 

300.48 

295.92 

297.50 

300. 04 

278.5 

285.9 

286.4 

281.6 

284.3 

280.3 

/ \ / 

( 

iv-is-

263.21 

265.24 

266.0° 

261.75 

264.91 

263.25 

274.56 

274.20 

274.70 

273.01 

274.02 

272.94 

110.60 

>>V T*> U<X 

NOTES: Elevations determined with respect to on-site datum. 

CFS - Cubic Feet per Second 

• - Average flow for 5 day period around 

ground water elevation date 

NA - Data Net Avai table 

274.2B 273.96 272.95 273.32 

274.93 274.97 275.07 276.25 

274.70 278.68 278.65 278.85 

271.07 272.24 273.14 274.92 

274.50 274.52 274.71 275.72 

272.05 271.98 272.13 272.58 

251.60 286.30 MA HA 

3oM 
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Table 2 

Soil Sample Analytical Data 

Enarc-0 Machine Products 

North Bloomfleld, New York 

COMPOUND 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHYLENE 

1,2-DICHLOROETHYLENE (TOTAL)* 

TETRACHLOROETHENE 

TOLUENE 

1,1,1-TRICHLOROETHANE 

TRICHLOROETHYLENE 

XYLENES (TOTAL) 

B-1 

4-6' 

<120 

«120 

*120 

*120 

210 

<120 

<120 

4700 

B-1 

6-8' 

<110 

<110 

<110 

<110 

<110 

<110 

<110 

<340 

B-1 

RIHSEATE 

<1 

<1 

<1 

<1 

<1 
<1 

<1 

<3 

B-2 

6-8' 

<11 

<11 

<11 

«11 
<11 

<11 

<11 

<34 

8-2 

10-11' 

<12 

<12 

200 

30 
<12 

<12 

1200 

<36 

B-3 

0-2' 

<12 

76 

480 

490 

29 

660 

1700 

<35 

B-3 

4-6' 

<11 

<11 

150 

<11 

<11 

<11 

74 

<34 

B-3 

6-8* 

<11 

<11 

24 

24 

<11 

<11 

81 

<34 

B-3 

RIHSEATE 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<3 

B-4 

6-8' 

<11 

<11 

<11 

<11 
<11 

<11 

13 

<33 

B-4 

8-10' 

16 

<12 

900 

<12 

<12 
41 

1400 

<36 

COMPOUND 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHYLENE 

1,2-DlCHLOROETHYLENE (TOTAL)* 

TETRACHLOROETHENE 

TOLUENE 

1,1,1-TRlCHLOROETHANE 

TRICHLOROETHYLENE 

XYLENES (TOTAL) 

B-5A 

4-6' 

«11 

<11 

«11 

<11 

<11 

<11 

<11 

<34 

8-SA 

12-14* 

<11 

<11 

<11 

<11 

<11 

<11 

<11 

<33 

B-5B 

0-2', 

<12 

<12 

<12 

<12 

<12 

<12 

<12 

<35 

e-SB-

2-4' 

<12 

<12 

<12 

<12 

<12 

<12 

<12 

<35 

B-5C 

6-8' 

<11 

<11 

<11 

<11 

<11 

<11 

<11 

<34 

B-5C 

14-16* 

<12 

<12 . 

<12 

<12 

<12 

<12 

<12 

<36 

B-5D 

0-2' 

<12 

<12 

<12 

<12 

<12 

<12 

<12 

<35 

B-50 

10-12' 

<11 

<11 

<11 

-til 

<11 

•01 

<11 
<34 

B-5E 

0-2* 

<11 

<11 

<11 

<11 

<11 

<11 

<11 

<34 

B-5E 

12-14' 

<11 

<11 

<11 

<11 

<11 

<11 

<11 

<34 

B-6 

4-6' 

<11 

<11 

«11 

<11 

<11 

<11 

<11 

«34 

B-6 

6-8' 

<12 

<12 

<12 

<12 

<12 

<12 

<12 

<36 

NOTES: Analyses complete using USEPA Method 8010/6020. 

Analyses completed by 08G laboratories. 

Soil boring results in ug/kg dry weight (ppb). 

Rinseate blanks in ug/l (ppb). 

Other compounds per USEPA Method 6010/6020 were not detected. 

* - 1rans-1,2-dichloroethene and cis-1,2-dichloroethene coelute. 

Quantification was completed using a Trans-1,2-dlchloroethene response factor. 



Table 3 

Ground Water and Drain Sample Analytical Data 

Enarc-0 Machine Products 

North Bloomfield, New York 

CAT£ 

1/7/91 

2/25/91 

1/7/91 

2/25/91 

1/7/91 

2/25/91 

1/7/91 

2/25/91 

1/7/91 

2/25/91 

1/7/91 

2/25/91 

TRICHLORO-

<:TUEUE 

3 
4 

3900 

3400 

58C0 

5300 

60 

69 

240 

310 

1 

<1 

1,1,1-

TRICHIOR0-

c'H*^ 

<1 

<1 

<100 

<100 

470 

420 

11 

17 

12 

8 

<1 

<1 

1,2-DICHLORO-

ETHYIENE 

<lor*l •} 

<1 

<1 

<100 

<100 

<100 

<100 

14 

16 

160 

100 

<1 

<1 

TETRACHLORO-

ETHYLENE 

<1 

<1 

<100 

<100 

<100 

<100 

<1 

2 

<1 

<1 

<1 

<1 

TETRACHL0R0 

METHANE 

1 

<1 

<100 

<100 

<100 

<100 

<1 

<1 

<1 

<1 

•3 
<1 

HU-1 

MU-2 

MU-3 

HW-4 

MW-5 

MU-6 

DRAIN 1/7/91 <1 <1 <1 <1 <1 

NOTESResults reported in ug/l (ppD). 

Analyses completed using uSEPA Method 502.1/503.1 

Analyses completed by OBG Laboratories, Inc. 

Other compounds per USEPA Method 502/503 were not detected. 

* - Trans-1,2-dicnloroethene and cis-1,2-dicnloroethene 

coetute. Quantification was completed using a 

trans-1,2-dichloroethene response factor. 
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NORTH BLOOMFIELD. NEW YORK 

LEGEND 

MONITORING WELL LOCATION 

SOIL BORIN6 LOCATION 

SUPPLY WELL LOCATION 

APPROXIMATE LOCATION OF 
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FIGURE 7 
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FIGURE A 

FRACTURE TRACE ANALYSIS 
TOPOGRAPHIC MAP 

KADOB CORPORATION (ENARC-O) 
NORTH BLOOMFELA NEW YORK 

41 
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FIGURE A£ 

io° s ,0° 

FRACTURE TRACE ANALYSIS 
AIR PHOTO JUNE 21, 1938 

KAD06 CORPORATION CENARC-O) 
NORTH BLOOMFELA NEW YORK 
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FIGURE A3 

FRACTURE TRACE ANALYSIS 
AIR PHOTO AUGUST 27, 1954 

KADDB CORPORATON<ENARC-0) 
NORTH BLOOMFELD. NEW YORK 
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FIGURE & 

10° s 10 

FRACTURE TRACE ANALYSIS 
AIR PHOTO JUNE 26, 1963 

KADDB CORPORATION (ENARC-O) 
NORTH BLOOMFELD.NEW YORK 
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FIGURE A5 

10° s l 0 ' 

FRACTURE TRACE ANALYSIS 
AIR PHOTO OCTOBER 24, 1975 

KADDB CORPORATION (ENARC-O) 
NORTH BLOOMFELD, NEW YORK 
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FIGURE A6 

FRACTURE TRACE ANALYSIS 
AIR PHOTO MAY 5, 1982 

KADOB CORPORATION (ENARC-O) 
NORTH BLOOMFELD.NEW YORK 

^ 

S O'BRIEN fi GERE 
ENGINEERS INC 



FIGURE A7 
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FIGURE B i 
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FIGURE B-Z 
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I PKIEN 1 GE* 
t MlKtSS, 1IC TCST mi«LOB 

•apart of torir- No. W-l 
SNTtl Of 2 

Pro^ct Location! I M g | i F i lm kaa lor* 

Clitnt: tMrc-o Haehinn 

snna 
Typat Split Spoon 

t l « Iba. 
Falli 30 intra* 

Smart attar Dapth 
Dapth 

Filt to. i 

Dot* 
Otto 

BoriM Co. t Otrrttt-alolff, ITC, 
Foraawi *ar* tact 
CK Bnlo|itti P M I Gottlfr 

torina Locations South HKt n w of t i U 
Broani Elavatioai 
DtUai Startaci 12/*/W Endadi 1274/90 

tooth 

Saaali 

He Dapth 
How Pmtr / 

/S' aarovry Villi 

Saaplt 
Dmnptian 

Btratai 

Dnenpt 

Eaaipa-M 
IiwUllpd 

Fiald Tatiine. 

Sp 
Cons 

o-r I-I- p / i . i ' Mitt aod to 0.31 

Hurt, dark gray and browi SMt aith orjur 
i n . frodini to oaas, tardy ptval sitfc 
• l i t Mb clay, bran wd ten SPJB, ton 
braai city, c o m ts vary f i i * aniiiaic 
| r m l Md l i 

2-*' *-*-»-ei P / l . T >, r*d broatt (UW, mUi t i l t , ainor 
frtvtl and l i t t la aadia* to fint oranat 
tand, aaitt fray praripittta i» fraxtarw. 
parallal lamwtiora 

10-11- f / 1 . ? 

35-40 

Pa aaova «th aany factum, wry 
aadtaa trawl, parallal launatia 
roiiaattly 30 & apart 

fir* to 
c*w app-

6-4' M-B- P/l.S* 

SO/0.*' 

flt tbova, mtit cearaa liantcw irtvt l , 
fractwat 'Iliad aith CaOD and Fad, 
li#rt practpitita 

a-ic lJ-»5- P/1.7' 

»/o,p 

Daap, M Mow, nth incrmina FaO pracip-
- 1) black pratisiUta U 9.6' itatt, (1*0 ( M l 

litfit 

10-18" 15-23- r / i . y 

13-36 

12-1*' 

1*-16' 

5-10-

it-22 

10-2t> 

*0-35 

zvi.r 

S M d i a i c t 

Dam, groaw >oai rad OUT and SILT, ainor 
a m i . Black an) FtO yillon or t r y 
pracipitati (Hack pracipittta in vertical 
fract urn) 

Daap, u aBova, parallal laiination*, yall 
OR in pracipittta to 13.6' 
Hoiit-wt, fray SILT mth ainor city, nnor 
graval, parallal laai nations 

aft, a torn, laraa liaattont paWla* to 
l*> 
Daap, braacrtd broan, OAT and SILT nith 
•inor jraval and tand to 15. S' 
art gray srtvtl aith land, t i l t and clay to 

Catiraj sat at IS. 5' 

16.3' 

1 * 1 . KJF 

6o 



(PW1FX 1 fiFHE 
DGINHK, IK. 

ProJKt Location Howoya FtlU 

Clinti EMTV-Q Rjdiir* Prooett. Ire. 

TC5T K K I I 6 U E 

SMUF 
Twti Car* h m ) 
HMMT1 Ftlh 

k r i M C0.1 Fwratt-ttolff, Ire. 
F M W I Hart a m 
m bolofifti P M I Bottlar 

Dtpth 

11. & 

13.? 

21.9 

££.1 

22.3 

22. i 

23.1 

J*. 5 

27.0 

27.1 

a* 
30.1 

30.4 

30.3 

11.3 

11.6 

32.1 

fc.O 

**!• 

HB 

1 

OipUi 

i t s 

2X3 

a.3 

llOM 

0 23.3 

•e 28.3 

IUW7I 

o 33.3 

RBD-OT 

Pmrtr / 

3.QM.S 

3 . 0 / * . * 

3.0/3.0 

•w 

M«OPt of borira. NO. M-l 
*ar t 2 ef ! 

Growd Uttor Dtptn Ditt 
Dapth Data 

FiUNo.1 

toriM Loctttoni SV nrrar of t i t t 
Brow Eltvationi 
Datm StartMi 12/4/V 0730 Ei*di 12M/90 

S w l i 
b tenpt in 

Brvr-tot pay UKSTW 

Natmlly ocnmnrj tariicnUl frort^w 

F 1 M dtpoaiU 

tart F*rW«kCICKT 

UKSTOE at cbow 

Flat dtpoaiU 

ft^r>>fn r»r cun *n SILT 

UIGTOK Miftmt 

M r t n l horiMMsl fnc tvw 

Sol«ti<» CMlty 

Br«rii|H fray cun • * SILT 
LDESTBC w •*»* 

•>•* r«yyy r*"" D**1 

LUCSnx t* abm« 

6rty, l i frt piy CLffl, tract t i l t 

LHE5TOC M abo*a 

fr*r~iifit r«r tuw, tract nit 

UKETOC at aBota 

Sty-fray gram DOT lotto* of borira it J*.0 ft. 

Fowilt Urrw^MMt inclufltl 
•racniopodft 
Crinoidt 
b-yotom 
•OlluKM 
KlliC* rtplKMI 

Flow dtpotitt *r» oriy-Ugtit fray Liatttora 
But cwittin floa ftttwat. 

* r * t v 
Ouraa 
5mr t l 
Dncript 

22.1' 

22.3' 

2*.T 

27.1" 

30.1' 

38. T 

34.0' 

Eouipan* 
IwUllad 

Ftild Ttti 

So 
BH Con) 

inq 

rK) 

1 

S 

k 
v 

1 
1 
1 
1 

i 

' 

ROD • Aort Bwl i ty Dimity 

*•"•»•••«» 

6i 



CBSIEH i XX 
TEST G0P.1H3 UJB 

•Mart of krira to, m-i 
* « * I of I 

Oi-jirt Locationi Honaoy* Ftllt, HM Tart 

Clitnti EMTC-O HacninM 

3MXB 
Tynti Split Spoon 

i 140 lb* . f t l l i 30 in*H 

Broand tartar Dopth 
Dapth 

F i lo Ho.i 

Dot* 
Dot* 

Bonn) Cb i Pwnt t - t to l f f , Ire, 
Foraatni Nark I o n 
m GMlof ist i P M I Settlor 

(onno ucat ian i 
Brand El tvt t ioni 
Drttai Sterttdi 12/7/3) Endodt lE^T/90 

3aptt< 
Ho Dapth 

Saapir 

lloaa 
/b" Pjcovry Volat 

Dmcription 

Strata 
Ounj* 
Ganaral 
DMETtpt 

EooipaM 
Iwtu iw 

Fitld Tntino 

P» 
Sp I 

Com I M I 

i w i-i-e-* p/i ' Moist tod to 0.V 
Hoift. bruw rod br-oan ad iw to f i f* SPJO 
and rod CUV, ptrallol lau nation* organ
ic* end r w t i to 1. r 

2-*' 2-+-9-11 2V1.6' Hoiit, brwrrad bran OJW wd SILT nth 
f i t * to M M M i l rowaM t r m l to 2.1* 
•that SW niUt a r m ! to 2.91 

P* atow, parallel lannatim, fiiw pab-
Uaa, incr—iwg n i t 

*-*' r/l« 

22-a 

Dap, at a t e * , (A u n p H b l H vartieal 
end n o r u n t i l l , l ight areaa and anittrfray 
pracipi t t ta 

b-»* 16-3070,* ?/0.a' tap to dry, « abow 
(Fin* bobbin ft u i a horiwnUl, 
M i a ptbblM ft ui> wrtieall 

a-ic 1W9- P / l . P 

*W5 

Daap, a* afcwa M U I dart rod and r o t -
oranga FtQ f U i n in t t r t i n l and horiiontal 
f ra t fa ra i to 9.7* (Sand mth pabblHi 

i w r is-e»- p/i . r 

o-u 

DON to dry, •» ata*a oitti l icriti id 
• T M I , I n * clay, flightly lightar color 

12-1*' 13-1*- ? / l . a ' Z7 

13-S3 

Daap, brow OflK n t h t roc i t i l t and 
prowl to 13.*' 
Soap, aftpian aauiva, gray-groan 
and aith ' 

Dry, any lUESTOE badroH 
fhigarad M 1 into rock 

Casing oat at 1*.T f t . 
i*.r 

1HC.KJF 

a 



tresm 1 6ESE 
DEUCES, l ie 

Projart Locttieni i w n y a F*1I» 

Cltfnti t n r r - C NKtiint DrodoGtlt In.-. 

T3f KKtS JB 

9PWUS 
Typti C«r» Sarral 
HMMTI F . H I 

8orif«. Co.: P v n t t - U o l f f , I B C 
Foraaani tort I K * 
[EC Gaoloa,nti Paul Gott l ir 

Dapth 

l». > 

14.1 

13.3 

17.7 

10.3 

18.6 

22.1 

212 

23.3 

27.8 

28.1 

32.0 

32.1 

3*. 9 

US « 

Foui 

Sop) * 

m Oapth 

14.7 t 

16.3 

22.6 

25.0 

32.2 

1 
• i 
i 1 

« Oiulit 
SE • 73* 
* par * 

l lCM 
/6" 

0 l t5 

a>3ss 

o 22.1 

n>7w 

o 27-a 

n>-7ss 

o 32.2 

«B- *U 

a 36.0 

l»>70* 

j—tW 

3.8/3.6 

4.3/4.0 

3.0/4. a 

3.2/3.2 

3.8/3.8 

-1 

•r 
Viltt 

Atport of tortM Ho. W-e 
Swat? of 2 

Srwmd Uttar Drpth 0*tt 
Daptti teta 

F i l . * . . 

Barin Ucttioni 
antra Elrr«ti«i 
tatni Stcrttft 12/10/W 0953 EnMi 12/10/10 

Dalmatian 

Bray-light pay LlfOTtaE 

ttiitr-pty OOT aittt Frt rUin 

LIKEUX M aoova 

Fraetara appraiMtaly 20 dap a n off 
htriienUl 

Highly trtctwtt LHOTHC « i QOT 

»ita-arty OOT with NO rUin 

UKSTOC n a ta * 

Dark fay-lipM r"«y OQT 

Brty SBftDIIIE ltyir 

UlfSIBf tt aBow 

HoriienUl fraetara 

At aMw 

Ai IBO«« 

At abma 

Bray-li|M f * y DCRJ 

LIHUTOe ** ibova 

HorwonUl frartara 

Ai IDDV* 

A» too** 

At atova 

Bray-M* r«T D** 1 

LIRESTTC H alow 

ftjriionttl fr artart 

At ata* 

Ai abova 

Aa abova 

Ai t b m 

Varticil frartura 

Bottoa of Borirq jt 36.0 ft. 

Strata 
Quaff 
flanaral 
Dwript 

14. T 

1131 

1171 

18.? 

18.1' 

22.9* 

23.2* 

23. T 

27.8* 

• 23.3* 

I 23.8" 

• 24 .1 ' 

• 24.r 

28.11 

32.0' 

t 29.0* 

• 29. r 

• 30.1 ' 

f 30. T 

32.1 ' 

36.0' 

• 32. r 

• 32. T 

f 34.6' 

• 34. r 

• 34,a' 

35.1' 

Eqaipamt 
IwUlltd 

Fiald Tnt 

Sp 
pH Cent 

inc. ID 

Ik 
M l \% 

1 
i 
1 
1 
1 
1 i 
1 1 
i 

1 I 
i 
i 

PIC.ci 

a 



CPBRIEM t GEJE 
WilGIS , i * . TE5T W I S L03 

fcport of feriM No. MM 
9wn I rf I 

jProjtrt Location! ttonaoyt Fallt, *m *crk 

Clinti Enare-o Nacfttna* 

SfMUR 
Typai Split Spoai 

i 140 lb*. 

Grand Httar [Mirth Data 
Oapth Data 

F i l l t 30 inchH F i l t te.i 

fcrint Co.: P a r r t t t - M f f , l i e , 
Forwmi * • + tae* 
UG b o l o t i i t i P w l Sot t l i r 

Born* Location) 
Braa-al Elavttioni 
M m StvtMi 12/5/90 E N M I l £ /6 /» 

taptfi 

Saaplt 

tapth 
IlOW 
IV Valaa 

SMpl* 
Datcription 

Stratai 
Chan*. 

DHETipt 

Eqaipaant 
1 natal lid 

Fitld Ttttine. 
I 

So 
Cond 

0-P 8-M-J P / l . l ' i aod to 0.V 
|Ptoift, braan-lioM broan, nana to fin 
SM% fii», attn roMad |r**al, ua> 
|clay, i i t t l t n i t , papailtl laainatiera 

w **r>rt P / 0 . P 

*-t- 7-13- p/ i . r 

23-a 

e-r ai-CT- p / i . i ' 

S0/0.V 

no* IO-O- r / i . i ' 
3S-AT 

10-1? 10-19-

n-a 

T 12-H 28-90/0.1 

P / l ' 

r/0.2" 

Oaap, M tee**, laraa rod undstow ptbblt 
t« i r 

h rad-rao bran OJW an) SILT nth 
ainor B T M ) 

it ai abow* nith FtO itainiraj in fra 
t i n t ISO) NoriioMali, Bditt to wry 
fint a rml (A aiit vartical OM act* or 
l«t> 

Dam cltyay t i l t aitft ainor araval 
Fi a t w w aort toman, randoa alian 
of pabbln 

a abwa, tract of fint 
MM, iieraaainj t i l t 

lauMtaa 

Dry f w i w i c tmiidtr/prbbla 

Catiraj *at at IE. 5 ft. 

faint ly 

tUCKJF 

^ 



CTSSlDt t EEC 
06IKEJK, IIC 

ProjKt Uxatinii Hwtoyt Falls 

G iwt i Cturc-O PHehitw Pro*«et», lie. 

resT RF :WOS 

S M U I 
Typti Dock tow 
H w r i f t l l t 

Borirq Co,i P»rttt-tiolff, Inc. 
Farmnt Hv* tac* 
OBE EKlcfitti P M I tottltr 

tenth 

12.6 

i t 7 

111 

a : 

113 

i n 

14.1 

14.1 

16.1 

16.3 

IS. 3 

1ft.* 

19.1 

a u 

a i 

a o 

24. i 

24.8 

£4.9 

26.1 

26.2 

£4.1 

28.1 

H I 

SMPU 

to both 

12.7 

110 

16.0 

21.0 

26.0 

28.0 

| 
! 

| ] M 
IV 

« 16.0 

BOMS 

o 16.0 

ROD-IB 

o 21.0 

R O W S 

» 26.0 

RDM0I 

o £L0 

ROM* 

o 3X1 

ROtMttl 

W W 

a. J /2 .1 

1.0/1.0 

3.0/3.0 

3.0/3.0 

2.0/2.0 

11/3.0 

VtlM 

1 

toport o* BortM to. W-3 
Stat* 3 of 2 

SraM kktor Oteth tatt 
Dtpth tatt 

Fi l t to.i 

k r t n untiani * *idt of l i t * 
frvwa Eltvttioot 
tatwt ttirttdt 12/6/90 EMMi 12/12/90 

Sm>lf 
DMcription 

a-ty-*** p*v LMBTDC 

frtriifit r*y cun, tr** nit 

UHESTDE M Mow 

F 1 M <topoait 

u0** r«r'F«r r""» oon 
LHOIDE M mom 

Flwdtpetit 

tart |r«r«lKk DOT 

LUESTDC » t t e v t 

tart arty-ftlM* DOT 

LUEBTQC M * * « • 

Li|ht y y y y OAT, tnc* l i l t 

LUB1QC H ^ M 

Eolation ctvity nth w i t crystali 

Wr t in l frKtwv 

tart grty-blKh OOT 

LIKSTOC M •bow 

Nrtwnl horiiontal frorttrt 

C K M 

totiral *trtie»l fnctw rt 4S dtqrwi 

Srty-frty grain OOTT 

LIKSTOC M ttovt 

Virticil frwtwr* 

HornonUl fr«ct«r» 

Bottoa of tennj n 13.1 ft. 

HS • Beck Duilily Dmity 
flvww KD * 6H 
Fowl 11 u gtr Mt-1 

Strtttt 
Q W M 
Gmrtl 
Dncnpt 

12. r 

n y 

i*.r 

i i r 

i*.r 

16. r 

i t r 

I t 4' 

19.2* 

20.P 

22.4' 

23.2* 

26.1' 

26.2* 

111' 

2A.7 

29. r 

111' 

EOMOMM 
IntUUM 

Fitld Tt»i 

So 
ph bnd 

its 

HHJ 

R 

V 
f 

« . « c 

tf 



IT ma t SEX 
EKUETJS, INC TEST rein LOS 

toporl of Boring No. » M 1Mb. H 
of 2 

ProMKt Locatioki ttMO** Fall*, tat fork 

Omiti Enarc-e Moiinaa 

snvux 
Typai Sol it Spam 

i 1*0 lba. Filll X i U n 

Grand attar Dasth 
Daptn 

Fi l l Ma.i 

Data 
Oct* 

Boring Co. I Parratt-ttolff, lie, 
F<raaani Hart Ink 
(SB Gaolea,ifti Ptal Gottltr 

S£3 Location! NorMi HHt portion of i i t i 
Elavationt 

DttKl StartMi 12/10/90 Ended) 12/10/90 

>pth 

Staple 

DtpUt 
lloaa Panttr/ *T 
/ ( ' ftjeowy Vila 

Saapla 
IkNOTption 

Stratae 
Oianat 
Ganartl 
Daampt 

EfftlpaeM 
Installed 

Fitld Ttctin) 

Sp 
pH Cong mi 

1 

0-2- i -e -M P/0.7» sod to o.v 
Iiaap, dark b m red WW SILT, nth aim 
gravel, red tnmrirvm city wiirt aeil 
rounded gravel, toae C M T H to fine unl , 
faint parallel latinetiojei 

B-*' J -2-2-3 ?/0.* ' a at Hew nth increetiae. day li—iili * 

2-12- pn.v 
11-22 

Deep, brow raB broan (Utt and SILT aith 
rounded to areolar paoDloe, dark r*d FeQ 
•taiimaj in vertical end honxonttl fret-
teret, eeaeiva appearance. 

W •MOyfc* pn.r 

a-lV 2J-3T- Fil.V 

J5-* 

10-12" 10-15-

w/o.r 

I, at above aith •hita/eray and dark r 
precipitate in vertical and hortiomal 
free* area, incrae>in| t i l t , very faintly 
laniotM eaproaiaataly fO/ca 

Deep, at above nth latinttiam aor* 
obvioue, aeiat tand and city pod» at LS1 

andS.11 (rtftad?) 

Daap, at atov* aitti tand post (rafted?) 
(Ptbblat A n i t * « • to 11.0') 
ttoitt, grey CLAY Mth haeetone On pa, 
FtO oranee ratt Maw in frectwe 

Ouaercd into liaactont bedrock 0-5 ft. 

Caaine, tat tt 12.6 ft. 
12.6' 

1HM.KJF 

a 
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O'BRIEN 1 GEE 
D C I i C t S . I K . 

P*o;art Location) tttnao* F l i t * 

Cl i tnt: tnare-0 taflina Proaattt. I rc. 

TE3^ KKIW LOG 

S M U R 
Typai Cora B v r v l 
H l « r i f e l l ; 

Jorixe Co.: P v r c t t - M l f f , l i e . 1 Sar in Laeitieni 
F t r t w i i tar* I tct (tawti Elivctioni 
QBG Saoloaiiti Ptvl Gottl ir ] DatMi Star-tad: 12/ 

Dtpth 

1 1 * 

119 

1 1 1 

13.3 

IS. 4 

17. t 

19.0 

20.4 

20. e 

21.1 

21.6 

22.6 

2 1 1 

27.6 

27.7 

32.6 

S*M>t 

Ha tepth 

12.6 

17.6 

' 

22.6 

27.6 

B\<m 
IV 

e 17.6 

l O - W l 

o 22.6 

«a>70« 

o 27.6 

SHW3S 

« 32.6 

n>-» 

( T a t r / 

5.0/4.6 

5 . 0 / 1 0 

5,0/4.9 

5.0/5.0 

Vt l ta 

S « l l 
t a v r i e t i o n 

B r a y - l i f t | r ^ L l rCSUX 

Bray-ear* jray OCBT 

UCSTOC u afrova 

Vertical t r a c t * * 

Bray-dark (ray D O T 

U K S T K «s abova 

V i r t u a l tract v * 

Ik ahw* 

B r a y - * * * arty DCRT 

Gray araan pay KXTHITE 

L IKSTIM at aBova 

Floa dapwit 

Bray-dam T*t oeri 

Ll lU i lUC ta atova 

Horitonta) f r a r t i n * 

(h a m 

Ik abwa 

Dar* a r a r r a y O B f l 

L1NESTOC ta rtova 

taruontal f ract i ra 

Bottoa of borind « 3L6 f t . 

SOB * Hock O u h t v Dtn»ity 
(firrrujt ROD • 85% 
F o u n t I I [»r M M 

Ptporl of Borifbt Pio. H H 
9 o l I J ftf 2 

SrtMKi Uatar Dactn Data 
Oaptti Data 

F i l t f e . ! 

EnoMi 12/ 

S t r a t i * 
Qunga 
G m r t l 
Daaenpt 

119" 

is. r 
15 .7 

15. V 

20.4' 

17.9* 

19.21 

20.6' 

21 .1 ' 

£2.6' 

2 1 1 ' 

27.6' 

• 2 3 , ? 

• 25.1 ' 

* 25.2* 

27.7-

32.6' 

• 29.7* 

32.6' 

Equipaant 
I n t U l I a d 

Field Tn< 

Sp 

i 

V 

1 

I 
1 
| 
1 
1 

i t M . n 

67 
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Project location: nonaoyt F i l l * , law York 

Chants £nart-o Mcntnm 

Bortna Co.: Perr at t - * ! * * . Ire. 
foraaan: Man h e * 
(SB Gaoloa,itt: Paul Gottlvr 

CTBSIEN I ffH 
TZTt SOSIXEUS 

SdVLER 
Typti Split Spoon 

: 1*0 lb*. fa l l : 30 in 

RflfM L of nrirs do, X#~5 
Biatt I jf Z 

firoand tartar Daotn 
Bootti 

Filt HD.I 

Data 
Data 

BsriM Location) 
SrQaM Elrrationi 
Data*: Starttd! 12/5/50 Enead: 

Dapth 

Saaplp 

I I O M Prnttr/ 
No Dapth /6" IBKO«T7 Valwt 

0-? 

M ' 

*-*' 

J-t-12-Ul ff/l.V 

11-37-

so/as-

21-50/0.* 

HO1 

*7-37-

ffi-J* 

11-31-

50/0.3? 

19-J7-

SO/0.1 

r / i ' 

?/0.T 

Saapla 
OavriptioB 

IB Daap tod aith f i i» pawl to 0.V 
Hoiat, STOW, dark Oroan 5M> aM S0KEL to 
Daap, light Uua» ltd broan t i l t mth 

— _ paval, tract vary f i i * and and clay, 
parallal larinationa 

Daap, a» aoove, "all roandad to anaalar, 
f iM, facattd, nravtl, incraaiirq land, FaO 
in vat horitontal fracta-w 

? / ! .? 

r/o.r 

Daap, aa U M «ith ftMr ant finar pavtl 
toTr 
Utt coana to oadiw SPJC to 5.3' 
Daap, n M H r a n OJW and SILT tract r a m i 

Daw, brow-light broan aodarttaly aortad. 
coaraa to aad i i * SM) w t h g r m l , paral l 
al laainttiona to 7.3* 
Daae, red-rad broan I U Y aitn SILT and 
GMvtL, parallal l a t i n a t i o n 

Daap, aa abovt a i th MgC dark rad in frac-

turM to ?.r 
waro contact 

Hoiit payaraan pay diaaict * » pava l , 
1 « u n d , 1M aMiua Liaastont paMlaa, 
pay-dark pay 

Noitt, aa iftove ai th laraa l i a n t o n t 
paceiaa, aaatntrad rock at 11' 

Strata* 
OwftM 
Santral 
Dtaeript 

Eavipatnt 
1 ratallad 

Casing tat at 11.1 f t . 

F i t la Ttft irq 

So 
pit Cons mi 

(1 

a 



Q-BRIDI 1 SET* 
QCIKERS, UK. 

Project location! Honeoyo Fal l * 

Clicntt Enarc-Q fteuiine Prodvcti, I re. 

TEST BB!W LD6 ' 

S W U S 
Typet Cor* Barrel 
Haae*ri Fa l l ; 

Report of Boring NO. iet-3 
Sheet 2 of 2 

Ground Utter Deoth Date 
Detttti Date 

File fe.1 

toriAO Co.: Perrttt-Wolff*, I K . 1 tonne, Location) 
Foreeant Hart Beck 1 Browd Elevation) 
CBG Geologist: Paul Bottler | Datni Started! 12/B/90 Ended: 12/11/9) 

Deptn 

11.7 

11.9 

11) 

12.3 

12.3 

110 

114 

U S 

117 

11B 

14. B 

14.9 

16.7 

I t 9 

21.7 

21.a 

22.7 

22. S 

23.7 

24.0 

23.B 

26.2 

26.6 

1 

Staple 

Ho Depth 
BlOW 

a,' 
11.7 io 1 1 0 

13.0 

14.7 

21.7 

26.2 

« K » 

0 16.7 

K D - 3 H 

o 21.7 

W > W 

o 26.2 

IOD-1001 

e 30.1 

KD-661 

Ofrartr/ 
tjcovry 

1.1/1.0 

17 /10 

3.0/4.9 

4.3/4.5 

4.6/4.6 

•v 
Value 

1 

1 

s -e i i 
Deicriptio* 

Grey-light gray LIH3TOC 

rkri iontal fractcrt 

Ik above 

At above 

flreydar*. grey OCRT 

L 1 K S T K at above 

&r*y-d*m arty OCR! 

LIWSTTJC a* aoove 

Grey-dart grey DCRT 

L I K 5 T K »» above 

Grey OflY oith tract u l i 

L I ICSTK a* above 

Floo deposit 

Ik above 

Ik above 

OroydoHi gray OCRT 

UKSTTJC e i above 

Natural Horizontal fracture 

Ik above 

Brytuovi colony 

Grey-dam grey OCRT 

L i m i U C at above 

gray (LAY eitti trace l i l t 

LIKSTQE » above 

Gray-dart grey DCRT in cavity 

LICSTTM aa aoove 

vertical fracture 

Grey-dar* grey OCRT 

LDCSTOC M above 

Hornontal fracture 

Ik above 

Stratee 
Change 
GenereL 
Deem at 

110* 

114' 

115" 

11 r 

11B' 

14. B' 

14.91 

16. T 

• 13.F 

t 13. B' 

• 16.01 

i6.y 

il.T 

• 17.1 ' 

• ia.r 

• 21. o; 

21. B' 

22.7' 

22. B' 

23. V 

24.0' 

26. r 

26.6' 

30.B' 

t 26.9* 

• 30.1' 

Equipeent 
Installed 

Fie! d letting 

Sp 
CM m 

p 

t 
i 

1 ! 

1 
1BQD • Roc* Quality Owiiity 
U n j i ISD > R i 

Bottoe of Boring at 30.3 ft. 

^ 



(TJSIffl I GEflE 
EMlittHS, INC TEST K X I t G U E 

teport d1 BoriM No. B P T 
V W I of 2 

Projtct Location Hortoy* F i l l * , NM Vert 

C l i n t : Erarc-O McMiw* 
Typai Split Spoon 

i 1*0 lb*. Fal l i JO incnn 

Groand Httpr Dapth 
Dapth 

F i U Mo.. 

fttta 
Qttt 

Bonn) Co.: Pamtt - * to l f f , Inc, 
Foraaini M r * Bac* 
GK Stoloqift: Paul Bettlar 

Borina l o u t i o n i 
G r o M E l m t i o n i 
D i t N i Startadi 12/4/90 Endad: 

Dapth 
No Dapth 

SMpU 

PanatW 
Hazevry Vtloa 

SMpl l 
Daicriptton 

S t M t M 
Chenoa 
Ganaral 
Oncript 

Eouipaant 
^nctUlid 

F u l o Inl ine, 

Sp 
COM 

0-P K - 4 - 4 P / l . ? 

2 - * ' 4-*-13-i» r / i ' 

4-4' ? n . r 

25-er 

w 17-54- p/i.r 

5-101 

12 7 

17-3* 

11-20- r/i.4> 
37-4* 

10-12" 7-50-

12-12,9 

13-14' 

14-ir 

17-16.2 

34-40 

50/0.4' 

P/l ' 

r/o.3' 

P/1.6' 

tum MO to 0.4' 
Kent , b ™ a H i * M b r a n a r d i * to f i r * 
SOD and SILT n t h aincr clay, mm jrty 
to broM d r y 

Ptaitt to mi SPJO and SILT n t h nnor ci ty, 
** «OOVB 

Aoirt, H • M v * to 4.3* 
~ », r»d Cram tnm> HAY u d SILT n t h 
aadiw to f i t * . « 1 1 romtod, facattd and 
f t n a t a d ptoolaa, incr«t»in| t i l t i t Botto 

p, as abevt to 6.4' 
Daao, b r a n CUT «nt SILT n t h ( W and NO 
pracipitata, M T « M M t v * looking, f r a r t -
• r n her i rent *J art vart ical (prvnpi ta t f 
f i l l t d ) 

Sow, brown rid broan, t r m a r t n l 
FaO yalloa-rad, I H black, u a > I M 

avo.y 

Daap, a Pbov*, (FrO only), 

Dry, oray QJY n t h wnd and j rava i , 
t r m l i l t , l i m t o n t , gnomic j ravai , 
organ und 

Snpiuic, aaglibolita bouldtr 

Dajp, rad B r a * CLAY n t h t r i e * graval, 
Muivt to It-6' 
Nant, j r i y CLOY n t h und, t e w t i l t , 
t r m g n v t l 
At abova 

Cuina w t i t 18.7 f t . 

1IW.KJF 
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CTWIEN I SEK 
EfClHCElfi, ltC 1E5T « * ; « US 

toort of BOTIM No. U K 
3*ltt £ if 2 

Prolan Location Honoy* Falli 

Chirti £Mrt-0 Hictiitw PreOwsi, Ire. 
Typat Cort Barrtl 

Falli 

ErotM lUtrr teeth 
teeth 

Dtti 
DM* 

Boriia Co. I Parratt-*il/f, Ire. 
Fonwi H** teck 
OB holoaift: Paul Eottltr 

Sorin* locationi 
Brow Elwitioni 
OttMi StantSi 12/6/90 12*3 Endni iz/ 

tepth 

Sa«l« 

teptt 
IlM 

/&• 
Pmtr / 
Itaewrr 

SMplt 
Dncriptiop 

Strtrtia 
Chanqt 
Gawral 
teampt 

Enipaant 
Ir«t«ll«d 

Field Twtirq |» 

So 
Cow 

ia.7 

£1.0 

21.4 

22.4 

23.S 

24.0 

liTT 
24.4 

27.3 

27.7 

27.1 

29.2 

29.3 

12.7 

311 

3X7 

3*.? 

35.0 

H77 

1S.T o 217 5.0/4.9 

m u 

23.7 o aa.7 5.0/4.8 

BHMM 

28.7 o 33.7 5.0/4.9 

MMO* 

33.7 o 36.7 3 .0/12 

« W 3 

Bray-li*** tray UKSTDE 

&•«; yam arty OOT 

mesroc •> eta* 

Natw-al tariiMtal f r * tar t 

BVar QJW aitd tract l i l t 

arrri>iM T*I K I T 

LIPtKlUC (• abovt ulth vertical fraetart 

Bray-iipt eray ocsn 

LUGTOC M atova 

Vertical fMCtnr» 

erey-IicM jrty CLAY 

UCBTOC n above 

fray-dart era* OEItT 

LIKSTTM • * ttiov* 

Gray-flark gray DOT 

L i xs roe a* uove 

Vertical fncturt 

Da al»*« 

6ray-lirtlt jrayOjn nilh tract l i l t 

frir-Oark gray DOT 

LICSTOE a* above 

Bettot of borina at 36.7 ft. 

21.1' 

22.5-

24.0' 

24.31 

24.4' 

27.6' 

27.»' 

29.2* 

29.3' 

32. r 

33.5' 

34.7 

35.0* 

35.r 

36.7' 

MB * Sect Qmhty tewity 
Avtraat MS • 711 
F M U U U par * - l 
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V BBtEN ( SEf£ 

jft-OJiCt LoMtlORI HOntOV" F t l l l 

L l i tn t i Enarc-o tantm 

TEST KTW1 LEG 

SMUR 
Tyj*i Solil Spoon 

i l<0 lot. Fllti 30* 

Dtpsrt of Bonn) to. B-l 
Stwt ! of ! 

orotM Motor t w t h 
Drptfi 

F i l l K x i 

D*ti 
Soto 

kr - .n j Co.: Porrjt t -aolff , Ire. 
iForfMni tar* b e t 
OB Goologmi Ctul Sott l t r 

hpth 

I BeriM Location: S i t t of fo 
I Broord Elirvotiant 

D t tM i s t v i M i H / C T / » 

M w l i n t UST 

EMM: 1 i /«/*> 

S o » U 

Ho Booth 

o-e* 3-3-2-1 ? /0 .V 

How OrtwXr/ •*• 
/»' taravry Vila 

2-* ' 2-2-1-3 

8-10* 

\D-\V 

12-14' 

14-14.4 

l - l - M 

14-26-S 

20-23-

50/0.4' 

23-26-40-

50/0.*' 

23-35-J8-

30/0.4* 

SO/0.4' 

?/v 

p/ i . r 

r/o.91 

P/l.S1 

2V1.6 ' 

P /0 .4 * 

S M Q I O 
Dotcription 

ttoltt , braan GRML aith H M I , 
clay me t i l t 

• f t , t» M M l O S . 7 
Hoilt . 6roan-r«o braan CUK M SILT, 
faint ly l o u n t t M ai th f int to > 

t w l , tract M M 

St r i t i a 
Duraa 
G m r i l 
Dnenpt 

tuuipamt 
I m t i l l t d 

CTi; 

DMP, M MOM, m t i v t 

1 M U o w , a i th uictotor* grovtl 

• i t h rod cloy t r a m ) t r r t * l l y und 
to 12. B' 
D M O , m h n r i broan QJW aith u l t mo 

ST1 
, fray, grow), tand, u l t ml el«v aith 

rain) to mjolor grcvtl , sriy-aroan Cl*y 

BMtoi of boring 14.4 f t . 

* - Hot ant ly iH , imuf f imt M » ) t . 

14.4' 

FltlO Twtinj 

W Cow WU 

l.S 

220. 

1ES, 

SO. 

195. 

I I 

11 

file:///d-/v


MINERS, l i e . TEST BORING LOG 
Rtport of Boring Mo. B-2 

Shttt 1 of 1 

Pnijtet Locttiont Hontoyt Fa l l * 

Clicntt Emrt-c Atchinti 

S M U R 
Typti Split Sp?on 

140 I t * . F i l l ; 30* 

Gromd tt i t t r OtDth 

F i l t Pto.i 

Ottt 
Dttt 

Boring Co.; P t r r M t - * ; f f , Inc. 
F o r w n : to-fc Btc* 
COG Gtolotirt: Paul Bottler 

Borint Location! tt tartar tolwnt t m »; t t 
Brwno Eltvtt ioni 
b t t t f i 3 t * r t td i 11/29/90 Endtd: 1I/29/9Q 

Dtpth 

Swlf 

No Ptptn 
Blow 
/*' 

f *n t t r / 
b e w r y V t l w 

S t te l i 
Description 

S t r t t w 
ChMjt Equii 
G m r i l Ins t i l l td 
Dticript 

FitlO Ttttinq 

So 
Cord 

1 W J-74-il r / i . i1 

IH6- ? / P 

2 8 - « 

17-30- r/ i . i 1 

50/0.*' 

6-fi' 12-58-40- r/ i . i 1 

50/0.v 

12-12- r / i . r 

10-10.a 15-50- r/o.B' 
50/0.P 

i ' i 

Urt, b r a n SM) , torn c l iy «nd i i l t to O.r 
Horn bi te* t i r to l . P 
Wt , b r a n 6RML mth tmd md l i l t , t r i c t 
t r t c i c l i y to l . P I b i r t , bran i t f i r td OPT 
v d SILT mth f in t j r t w l , p t r i l l t l l » i ra 
t ion*, rfiitt-frty (CtCoJ) n r tc ip i t t t t in 
f r t c t u r t * 
S*at M ibow, incrttsint i i l t , mtum to 
f in t , rwmfl to mauler f r t w l , liaht prow 
p n c i p i t i t t 

120. 

tim, •* tbow to 6 .? 
Doe, rtadich b r a n CLAY mth u a t i l t , 
f ta w r y f in t t r i w l to t t ' 
tan, b r a n i * n d SILT m l CLAY with 
grtvtl 

Data, M tbow mth wry f t * t r a w l , 
( ( i n g r t w l i l l wry f i n t ) , lncrMWd 
cl iy i t bottoi of ipoon 

A M U , at abow (with R n i t M M I M w r t i -
cilJ and —naon-rio" blick FiO in f r tc tur t t 
(p rK ip i ta t t ) 

450. 

s, * • abow to 10. V 
Utt, grey d i a n c t i t t 

Bottot of boring 10.4 f t . 

i I 

B2.K.T 
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i i 

I 7K\0I t SEK 
OCIIEERS, INC 

Projtrt Location! Hontevi Falls 

C l i n t : E w c - o nacnint* 

TEST M l * 106 

SMUR 

I '1*0 lb*. F i l l : JO-
Typ»i Split SpOT 

teWrt of (wing «o. *-3 
Shaft 1 of 1 

BrouM Httar tepth 
Dtrth 

F i l l No.1 

M l 
Date 

Boring Co.: Ptrratt-Uolff , I K . 
Foraaan: Atrk Btcfc 
0B6 Btologift: Paul Sot t l i r 

Boring Location! 
6roani Eltvlt iont 
D t tM i Starttd! 11/28/90 Endtd: 11/28/90 

Dtptn 

Saapla 

Dtpth 

0-? 

2-* ' 

9-10' 

10-ir 

5-4-6-* 

Pmtt r / 
bravry 

7-12-

19-26 

13-26-

*O-50 

20-26-

*0-*2 

IO-U-

20-J2 

16-50/0.1 

2V0.7* 

2 , / 1 .3 1 

P/1 .3* 

UllUB 

Saapta 
DMCription 

14 Wtt, Drain, aadiiai to f in t SM) with browi 
to olae*. elty art n i t to 1' 
Hack t v / i s p h i l t 

Utt blart tar a t tovt to 2.6' 
I toi i t , broanitn r M SILT Kith clay, H H I V I 
f ina gr iv t l throughout, vary t t i f f , hard 

7 / 1 . 3 1 66 

r / i . r 

Daan, as a n w , vary thin l imitation* 

Baae, orflMiich rtd SILT «ith clay, pari 11 t l 
laainationa, f in t to vary fina graval 

Hoift, a» abovt, incrauing clay, atdiui to 
'try f in t , round to angular graval. M M 
ight b r a n clay MOtt , f in t tand tnrounh-
puf to 9.7* 

Dry, 6WML nith griY-grttn clay and t i l t , 
largt l iat i tona grawl 
Bout , a i aBowt, angular graval, broan 
clay a a t n i 

Botto» of boring 10.1' 

Stratua 
Ounga 
Btntr i l 
OMcript 

10.6' 

EQUlpMnt 
Ins t i l l td 

Fi f ld T«ting 

So 
Corel' m: l-

170. 

«. 

I I 

BlHJF 

1 H 



7W.DI t BUT. 
DSlNEtK, IK. TEST naite HE 

h w i <•* &™*i*t No. I-* 
9w*t I of I 

Projtct Locitioni Honaoyt Fi l l i 

Clitnt: Entrc-o MOiint* 

SSaPlH 
Typti Split Sum 

i 1*0 ib»T Fitli 3Da 

Grwrt Utttr Drpth 
Dtpth 

Fi l l Mo.i 

DMi 
Dttt 

Borino Co.: Ptrrttt-tiolff, Ire. 
FgrtMTit Kirk Back 
I K Stoloiift: Piul Sottlar 

Bering Location) At loading son 
BrouM Eltvationi 
fttttti StartMi 11/29/90 Ereafl: 11/3/90 

Dtpth 

Satplt 

I I O M Pawtr/ I f 
No Dtpth IV Htcovry ValM 

Saaptt 
DMcnption 

Stratui 
Chanpt 
Stntral 
QMcript 

Equipatnt 
inatalltd 

Fuld Tt*tln$ 

So 

w 

w 

*-«' 

w 

HO' 

10-10.5 

12-»- r / i . r 
i i - i i 

19 Dry WML to 0.7" 
Dry WML aith city to i .7 
Da*, rtdditf broan CUY ml SILT Kith 

—— cotrw to vary fin* jrtval laainatM 

38. 

u-a- Tl\' 

SO/0.*' 

Daap, a* tboH, incrtMin* »ilt artdint to 
fiiw und, FaO in frictarm, ytlleN i M 

20-90/0.* P/0.8' 

a-26- P / l . V 

»l-35 

r/i.y 
a-a 

9-90/0' r/cr 

TjM 

SILT, raatll 
firar prcttl, httli i M , 

color 

Da* to dry 90JOV WML Mth i t l t and clay 
(gravtl ft-*jn ftoritonUl). wai paralltl 
I BM nation incrMaint t i l t to tottoa of 
ipoon to T.6'. Daap SILT aith clay and 
|riv»l. dark broan to bran (parautl 
.aainationt) 
Daap, at abov* aith fa> paval gradta to 
iicraauna day, color trada* to radditfi 
broan to 9.T 
Daap, icnoy grntl aith l i t t l t n i t , 
tract clay 

OMD, M I B M to 10.1' 
baa CLfW and SILT aith |r*v«l, otrh braan 
to broan lannttioni to 10.*' 
hap, jray grtval aith land, l i t t l t t i l t , 
tr ie* clay 

Bottoa of boriraj 10.5 ft. 
10.5' 

M.Ktf 

7S-



4 

TBSIDI 1 X I E 
ENGINEERS, I C 

Pi-ojtrt Location! Howoy* F» l l i 

Cl iort i Entre-fl doctor** 

TEST BEKIK LOG 

W H O 
Tveti So'it Spoon 

i 1*0 lb*, f i l l ) 30* 

RH>*t »• fcrnrq Ho. S-«fl 
Short 1 of 1 

B r o M Utttr Dwth 
Dwrtti 

F i l t No.) 

Dttt 
Qitt 

Borine, Co.t P i i r r i l - t to l f f , Inc. 
Forworn P»*rk Bock 
C£G Gtolot i f t i Ptul fottltr 

Borino Lent ioni Ml c o r w lurking lot 
Srotrt E l M t i o n i 
B a t m StorttOi 11/27/90 E K M : ll/27'90 

Dretri 
* Dtpth 

S « p l t 

0-F 

a-* ' 

*-*• 

H O ' 

10-12* 

12-1V 

l*-lt' 

P M t r / 
hravry 

17-lfc-

12-10 

9-15-

ai-er 

16-32-

« - * i 

16-2-

* 7 - S 

15-35-

50 /0 . * ' 

10-1»-

10-24 

7-15-

50/0. 21 

• r 

r / i . i 

? / l . T 

P/ l .P 

r / i . i ' 

r/o' 

r / i . p 

r / i . i1 

?/i.p 

S a l t 
DMcrtption 

Dry, a d i u a d m * 6MWL to 1.6' 
Dry, r td d lMir ton 

Dry, CUT, l i t t l t a M i « | r m l , Kndctont. 
tr«c« Mnd 

Dry, Mrd , » abov* 
F r t c t v w f i l l t d » i th F«0 j r o c i p i t i t t 

5 « > M 400** 

Dry, MdiM 
tr«E* city 

DPOMI EM) n M K L , 

0«p, ** *»W» to l*-2* 
D*jp to « t , rvd SILT tnd OAT, M u i v t 
f n c t u m no u n l or j r i v t l to 15' 
* * i F«T P«»«l " i t " w d , l i t t l t i i l t , 
t rot* c i ty 

fatten of boring 15.2 f t . 

S t r t t a 
Ottngo 

Oncript 

Equsosnt 
I n W i l l r ) 

13. r 

MR - No rteovwy 

F i l iu T«i i f ig 

Conj 

0.7 

o.: 

BW.KJF 

7£ 



DCIICERS, I I C 

Project Location) fenaoy* F i l U 

C l i tn t i Enare-o KacMnai 

! ' itoport of BCTITU Ho. D - 3 
TE3T tORlC UE ] 9wat 1 of 1 

S W U I 
Typei Split Sown 
H a w : 140 lb* . F i l l ) 30* 

Boring Co.) Pan-alt-aolff, Inc. 
Fortaani *ar» Back 
[EG Gaoloaitti Paul Sottlar 

Depth 

0 

S 

ID 

iS 

Saaali 

Mo 

1 

2 

3 

4 

5 

b 

7 

a 

Booth 

o-p 

a-*1 

»-* ' 

w 

HO' 

10-1P 

1 M V 

14-13-

Blow 

7-o-ia-lfc 

0-12-

eo-as 

i e - i » -

24-36 

23-26-52 

i*-aa-

26-31 

12-19-

40-43 

10-50 

* w t r / 
•acovry 

P /0 .9 * 

p / i . r 

r / t . p 

P /1 .2 -

2- /0 . r 

p / i . t * 

p / i . i 1 

r/r 

Value 

11 

» 

a 

43 

52 

46 

n 

Eroond attar Depth Data 
Depth D»e 

F i l * lto.1 

lorine. Location) PC corntr of parkin] lot 
Brow* Elavilions 
Dt tH i St t r t tdt 11/24790 Ended; 1I/2B/90 

Sianle 
Daao-iption 

_ . . . — 
l i t t l e eadiM rod i n 

i l , Mtn M M land, 
ndaWne ercvel 

D M , OPY, K « l i l t aith reddish b r a n 
p jmal , •ostty fine, erey l iantone 
precipitate in f r e r t w a i 

tad, at abova Nith F*0 pracipittta at S.T1 

lara j gre*al * t 5.5' 

Dean, M aawa, a i th 

broauen rod froctwri 

no I w m t i m , 
increasing u l t , 

n FtO f i l l ed 

Daap, at above, a i th f i n * i M incrtMing 
t i l t m l drier 

Daap to dry, t r a n i a 

brean *iand, peril I f i 
end eetoeorpnic pobt 
Daap to dry, broan t 

• u i i t 

Daap, M above to 14 

• l t d wno, l i t t l t i t 

areen ci ty *n) t i l t . 

it red SILT m t h clay, 
rt, tea* f i m light 

I a n net ions, Uaiitona 
I M 
> dart uma> rod QJJt 
noalar to round pavel 

r 
'ay—areen gray eraval 

I t , trace clay, « t h 
•r (ravel, arajr and 
M a i tanri 

9ottm of borina. 110 f t . 

Stratai 
Diana* 
EtnaraJ 
Deecript 

15.0* 

Eflmpamt 
I n r t a l l M . 

Field Teitina I 

PH 
So 

Ccnd 

1 
1 

I 
PMJ ! 

0.7 

0.4 

0.6 

1.0 

0.7 

0.4 

O.J 

0.2 

1 

1 
1 
1 

B3.KJF 

77 



(7 W I S ! I SCJS 
M M E R , [NC 

Brojact Locttiont Huwoj* F t l l l 

C l i n t : E w e - e Nacnirvi 

TEST BMIKLOE 
(•port of lerinq No. fr-SC 

* m i of 1 

amp 
Typai Split Spw«n 

t 140 lb*. 
Fa l l ; 30 ' 

6rood U i t i r Otptn 
Dcptr. 

F i l» No.: 

Oata 
D*tt 

Borihq Co.: Pamtt - t lo l f f , 1 
Fortaan: M r * lack 
0b6 6 a o l o a u t : Paul Gottlar 

torn*] U c m o n i Ctntar of parkini lot 
Grave) Elrrationi 
M a i l S U r t M l U/S7/90 EnMdi 11/27/30 

Dtpth 

S - i H 

Blow PtMtr / • * • ' 
NO tooth If i j c w r y Vtlut 

Saaplt 
Daicription 

S t r a t a 
Ownga 
6 a w « l 
Dttcript 

Equipaamt 
l M t l l l M 

Fiaid Tntina, 

so 
Con) 

M 

1 W 17-lo-W 

a-v 

*-*' 

ft-101 

ID-IS-

1MV 

I * - l * . 8 

5-+-I1-21 r/o.r 

l i - u - P/0.?" 

»*-« 
17-25- ? / l . P 

*S-*7 

17-a- tlX.V 

50/0 . * ' 

J5-ZT- r/i.s1 

*0-*5 

12-15- zvo.r 
27-*T 

20-50/0.( P/C.7 ' 

Dry ( r iva l to 0.8' 
Daip, i t w r > y CUY an) SILT ai th 
p i x l , lannatad 

S M B at tbova 

Dry, QJW M SILT brewMtfi nafl a i th a h i t i -
Erty •D t t l i to , turn, larat p n v l m M -

"JroM«W aottlins, i n frictaram, l a u r r 
Mad trirovanoot 

• o u t , graval aaai to i.T 
D M B , Oroautn rap OAY aith t i l t , f rartvr-
ad FaO itairari paral lel laa iMt iont 
Saaa> as aM»« 

J «iith oranot-yal Ion pracipi t i ta in 
f r a c t v n , faaar n - m l , daforaad I m i w -
t ior» throughout 

fciit, a* aeovi 

Vary • o u t , fray grava! aith * * n ) , l i t t l t 
n i l , tract clay, gray clay, n i t m l u * 4 

fattai of borifNj 14.6 f t . 
1*.8' 

0.5 

0.6 

0.5 

m - No rtcevtry 

B5C.KJF 

7? 



["BRIE* ( EEW 
DfilhEBS, INL TEST M l * US 

• jocrt of Borina Hj. B-5D 
9 M « 1 of I 

Projtrt Location; Horaor* F a l l i 

Cl i int : Enare-o tatiina* 

SAWIS 
Typfi Split Sooon 

1*0 lb*. Fa l l : 30* 

Qrown artar Dtotn 
Oapth 

F i l t lte.1 

Data 
Data 

Bonna to. i Parratt - tol f f , I K . 
Foraaani Mirk h e * 
066 Eaoloqut: d e l Sott l t r 

farina Location! 91 n r r a r of parking lot 
S T O M Elcvationi 
D i t t x Startadi 11/27/90 Erdad! 11/27/90 

tooth 
No Omth 

S « p l i 

Bloat Pmrtr / 
/&• laxovry 

10-fr*-si r / l . l 

S w i l t 
Dwcripticn 

Stratua 
Chang* 
G m n l 
OtKTlpt 

EguipHnt 
I n s U i l M 

f i a ld Ta*tir.a 

i o-e1 

2-* ' 4-5-11-13 

S - I 1 -

15-27 

W 11-16-

50/0.*' 

H O ' 16-27-

17-«0 

10-1? 11-20-

35-37 

12-1*' 

1*-16' 

vtv 

r / i . r 

?/i.r 

r/i.6' 

S V U ' 

r/i.t* 

Dry j r m l to 1.7* 
Dry, a M i w s t i f f , rad city m l n i t vttti 
Brawl , t r i e * land 

> as tbovt to £.6' 
teirt, r M CLAY t M SILT, aauiva to 3.6' 
Daan, rowifl-iaa rounflad. a M t u i to f in t 
6SAVEL, rMditA g r a n eiay 
Itolft , *» abova 
Noiit , land laainatiom to * .T1 

HaHMraa man /an i ta rocK/elay to 5.5" 
s i l t , tandy diaatcton to L 0 1 

Saat a a t o * to 6 . P 
Vat, diMieton 901, gravel to t F 
MR S ( M end OAT, • m n 

, diaiicton aa ifiov* aitn g r m l to B.1' 
I totit , diauctan laainatad, no tand, f i r * , 
ang»lu—roimiad gravtl , rad ci ty, laune-
tiona, f l i n t , bwadafcraafl' 
Dry 1tarnation*, PEBBLEY rad rati o w n CLAY 
ai lh black t i l t laainitiont, torn f i n * to 
• d i a l tnanlu iwuUad aravt) 

bap, M ibot* 

? M . a * . — « , « i abov* a i th largt artval to 14.51 

Daw, CLAY aith rtd rad-oran l i l t , t n c i 
fina M M ) , aauiva, aottlad to IS. 21 

Daap, grey diaaict, angular ( r i v a l , gray-
f r i y brom clay 

11V 
l o t t o a o f boring 1 1 * f t . 

BSD.H.T 

79 



ITWIffl t SEHE 

Drojtrt Locitioni Hmaoyi F i l l ! 

C l i n t i tntn-Q HMtiittH 

TEST SUING LOG 

SHHPLER 
Tvpti Split Spoon 
H M T I 1*0 1ST F i l l : 30' 

« W l of fcrirq Mo. i-SE 
Stwtt 1 of 1 

6rowd Mat>r Dvpth Dfti 
Dcptn M i 

Fill No.i 

Bonn) Co.: Pwrttt-Wlff, Inc. 
FcrMini m * he* 
CSGS»logiit: Paul Bottlir 

Bennf Ucrtion: 3. Corrwr of P**)iq Lot 
Grow* Elivition: 
Dttn: Startm: 11/38/90 EnM: 11/a/*) 

both 

Sapli 

No Dipt!) 
Pnwtr/ 

V|]i» 

S m U 
DMCription 

S t n t a 
China 
Gtiwil 
Dncript 

Eampamt 
InatallM) 

Fuld Tntinj [R 

So 
COM IMJ 

J * - * ' 

0-21 4-4-4-t r/o.r 

a-*1 2V1.2* 

14-16 

15-20- P / l . ? 

11-42 

17-23- tn.r 

no1 a»-s*- r/o.*' 
50/0.*' 

IO-IP 12-24- r/i.v 
42-41 

12-1*1 24-42- 2Vt .P 

40-X 

14-16' 2"/I* 

fr-Ml 

OMOI brwwud breM CMTM to fin* 6KML 
•itn bra* urn, tr ic i l i l t (Hi rW-twn 
ram to fir* brtmn MNL 101 art, w 
Gin (iblition t i l l? ) 

• to 5.1 ft. 
i QJIY and SILT Mith growl, p m l l i l 

Ian nation ffri aiforMd iMinttion *J0/M, 
i*iit* te t«> prtcipititi in *trtic»l f r « -
tiirM grml D u i t wrtici l 
S M te 6.6 ft. 
StBf alth Fit) in f r i c t i m 

0.6 

0.5 

•ith in t in ic p m l 

•ith l i t t l* ( T M ! to 12.7 ft. 
, ircrMsiKj Mil ramM jrortl ml 

•ith I t u , fi 
to 14. a H . 

•tout |riy liantoiw 6MWL with uM, 
tran gri|i-ywn city vd t i l t 

I I P 
Bottoa of Mrina 15.S ft. 

0.1 

I I 

SS.KJT 

&0 



i I T B K I O I t OSE 

ENSiHEERS, I I C -TEST BOW* LOG 
* * r t of lor:no at. B-i 

Shwt I of 1 

Drojatt Location) Honaojr* F l 1 1 ' 

Cl i int : Er*rc-o nachiTM 

9 M U I 
Typt: Split Spoon 

r i 1*0 lb* . F i l l i 30' 

Brand Utt t t Dtotn 
tefrtft 

F i l l No.; 

Data 
Data 

Boring Co.: Parratt-Uolff, Inc. 
for w i n t tart Back 
( K G M l u f i H i Paul Gott l ir 

Boring Location) SU Corrar of Stongt Shod 
Ground Eltvatsont 
D a t m S t t r t M : 11/26790 EnpMi 11/26/90 

Dtnth 

SaMlt 

Ma Dtptn 
Blc P w t t r / 

fccovry 
IT 

Valiat 
Dncriptien 

S t r i t w 
Oungt 
Grwptt 
DMcript 

EquipMirt 
Iwtalltd 

Fit ld lotting IF 
l 

SO 
J * Cord WW 

0-P 1-I-i-l P / l . l * 

2-4' 1-1*1-1 VIQ.T 

Sod to 0.4' 
Round to tuD-rovfld GKML ai th d i r t gray 
M i l * to t in t SAM), l l t t l i g rwn- r r i l i l t , 

» c l iy 
Lot i • c o m ) , « t fins g r m l 

57.3 

4-6' 7-17- rn.v 
20-23 

6-6' 10-19- ?/ i . r 
Jl-47 

S-10' 9-19-

32-33 

Sao* w t to 4 .6 f t . 
• d i i a d m o , r id OJW ai th tract 

• i t . , m u n , daforaM to 3 .1 f t . 
Dry f u w S M I and CLAY I m a , laannattd 
• l t d f i r * gravtl 
Haitt , M i i a d m * , diamtton aadiiai to 
f in f growl , gray wB-roiind l iantona S M , 
rod brow) clay, m t i i f 
Saw, ory, uwcoawact nature, gravtl not 
alignad 

10-U.S 33-47-B zvt.r 

12-1*' 12-16- r/o 
»J-47 

3 ^ . w t h large dark gray liaastont 6KML 
c t i l l ovtraasact, grav*l acrt alignad 
and f l i t laying 

Hard, M B B I O froa boratwlt f i l l in, aravt) 
at ipoon t ip 

1*-16' 24-47- y / i . 6 ' 

SO/0. T 

t to 14.4 f t . 
tart, p a r GMKL attn und, aanor t i l t m l 
elar 

Bottoa of Boring 13.6 f t . 
15.6' 

I I 

aa.5 

u.;! 

65.0 

59.7 

£6.2 

B6.KJT 

2 



APPENDIX D 

IN STTU HYDRAUUC CONDUCTIVITY TEST DATA 

n 



PROJECT: ENARC-0 
WELL NUMBER: MW-1 
DATE: 12/13/90 

METHOD DSED: ENVIROLA&S 

STATIC HEAD <H) - 6.01 

PIPE RADIUS (r) - 0.13 

SCREEN RADIUS (R)- 0.13 

SCREEN LENGTH (L)- 11.35 

INITIAL HEAD (Ho)- 5.69 

To (from graph) - 0.6 

36 

WELL TOT. DEPTH - 34.65 

HYDRAULIC CONDUCTIVITY 

r"2 ln(L/R) 
- 9.2E-05 

2LTO 2.8E-03 

EVACUATION METHOD: NONE 
PERSONNEL: PAUL COTTLER 
DATUM FOR H: Transducar 

ft 

ft 

ft 

ft 

ft 

min 
80C 

ft BTOC 

TIKE 
(SEC.) 

0 
1 
2 
3 
4 
6 
7 
10 
12 
16 
19 
23 
29 
45 

h 

5.69 
5.76 
5.80 
5.82 
5.84 
5.85 
5.86 
5.87 
5.88 
5.89 
5.90 
5.91 
5.92 
5.94 

H-h 
H-Ho 

1.00 
0.78 
0.66 
0.59 
0.53 
0.50 
0.47 
0.44 
0.41 
0.38 
0.34 
0.31 
0.28 
0.22 

f t /sec 
cm/sac 



PROJECT: EHARC-O 
WELL NUMBER: HW-2 
DATE: 12 /13 /90 

EVACUATION METHOD: NONE 
PERSONNEL: PAUL GOTTLZR 
DATUM TOR H: Tr_n_duc«r 

METHOD USED: ENVTROLABS 

STATIC HEAD (H) -

PIPE RADIUS (r) -

SCREEN RADIUS (R>-

SCREEN LENGTH (L)-

INITIAL HEAD (Ho)-

To (from graph) -

WELL TOT. DEPTH -

7.65 

0.13 

0.13 

9.01 

7.09 

0.03 
1.8 

36.71 

ft 

ft 

ft 

ft 

ft 

Din 
sec 

ft 

TIME 
(SEC.) 

_„_—____ 
0 
1 
2 
3 
4 
5 
6 
13 
18 
40 

h 
_______ 
7.09 
7.28 
7.41 
7.51 
7.57 
7.61 
7.62 
7.63 
7.64 
7.65 

H-h 
H-Ho 

—————— 
1.00 
0.66 
0.43 
0.25 
0.14 
0.07 
0.05 
0.04 
0.02 
0.00 

HYDRAULIC. CONDUCTIVITY 

r*2 ln(L/R) 
K_ . 2 .2E-03 f t / s e c 

2LTO 6.7E-02 cm/sec 

CSSC-) 



PROJECT: ENARC-0 MACHIHES 
HELL NUMBER: MH-3 
DATE: 12/28/90 

METHOD USED: ENVIROLABS 

STATIC HEAD (H) - 12.63 ft 

PIPE RADIUS (r) -

SCREEN RADIUS (R)-

SCREEN LENGTH (L)-

INITIAL HEAD (Ho)-

To (from graph) » 

0.13 

0.13 

12.63 

9.09 

43 
2580 

ft 

ft 

ft 

ft 

Din 
sac 

EVACUATION METHOD: BAILER 
PERSONNEL: PAUL GOTTLER 
DATUM FOR H: Wall Bottom (BTOC) 

WELL TOT. DEPTH - 24 

HYDRAULIC CONDUCTIVITY 

TIME 
(MIN.) 

0 
0.17 
0.50 

1 
2 
3 
5 
10 
29 
55 
110 

DEPTH TO 
WATER 

25.30 
25.29 
25.12 
25.12 
29.05 
24.95 
24.82 
24.45 
23.61 
22.75 
21.79 

h 

9.09 
9.10 
9.27 
9.27 
9.34 
9.44 
9.57 
9.94 
10.78 
11.64 
12.60 

H-h 
H-HO 

1.00 
1.00 
0.95 
0.95 
0.93 
0.90 
0.86 
0.76 
0.52 
0.28 
0.01 

r - 2 ln(L/R) 

2LTo 
1.2E-06 f t / s e c 
3.6E-05 c a / s a c 

30TIME & -» 
^M. NOTE-5) 



PROJECT: ENARC-0 MACHINES 
WELL NUMBER: MW-4 
DATE: 12/28/90 

METHOD USED: BAILER 

STATIC HEAD (H) -

PIPE RADIUS (r) -

SCREEN RADIUS (R)-

SCREEH LENGTH (L)-

INITIAL HEAD (Ho)-

To (from graph) • 

9.84 ft 

0.13 ft 

0.13 ft 

9.84 ft 

7.63 ft 

58 min 
3480 sec 

EVACUATION METHOD: BAILER 
PERSONNEL: PAUL GOTTLER 
DATUM FOR H: Hall Bottom 

TIME 
(MIN.) 

0 
0.5 

2 
3 
7 
13 
32 
118 
150 

DEPTH TO 
WATER 

26.54 
26.48 
26.46 
26.40 
26.31 
26.07 
25.62 
25.05 
24.41 

h 

7.63 
7.69 
7.71 
7.77 
7.86 
8.10 
8.55 
9.12 
9.76 

H-h 
H-Ho 

1.00 
0.97 
0.96 
0.94 
0.90 
0.79 
0.58 
0.33 
0.04 

K-

WELL TOT. DEPTH - 34 .17 f t (BTOC) 

HYDRAULIC CONDUCTIVITY 

r*2 ln (L /R) 
- 1.1E-06 f t / s e c 

2LTO 3.3E-05 cm/sec 

10 HO So itfrme 7o * f l 10 ioO "c '20 i^o 

u 



PROJECT: ENARC-0 MACHINES 
WELL NUMBER: HW-5 
DATE: 12/13/90 
METHOD USED: EHVIROLABS 

STATIC HEAD (H) -

PIPE RADIUS (r) -

SCREEN RADIUS (R)-

SCREEN LENGTH (L)-

INITIAL HEAD (Ho)-

To (from graph) -

WELL TOT. DEPTH -

7.10 ft 

0.13 ft 

0.13 ft 

9.11 ft 

6.4b ft 

0.07 min 
4.2 sec 

EVACUATION METHOD: NONE 
PERSONNEL: PAUL GOTTLER 
DATUM TOR H: Transducar 

32.59 ft 
BTOC 

HYDRAULIC CONDUCTIVITY 

K-
T'2 l n ( L / R ) 

2LTO 

TIME 
(SEC.) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 

h 

6. 
6. 
6. 
6. 
6. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 

46 
70 
91 
96 
99 
01 
03 
04 
06 
07 
08 
09 
10 

H-h 
"H-Ho 

1.00 
0.65 
0.31 
0.23 
0.18 
0.15 
0.11 
0.10 
0.06 
0.05 
0.03 
0.02 
0.00 

9.4E-04 f t / s a c 
2 .9E-02 cm/sec 

21 



PROJECT: ENARC-0 MACHINES 
WELL NUMBER: MW-6 
DATE: 12/28/90 

METHOD USED: ENVIROLABS 

EVACUATION METHOD: BAILER 
PERSONNEL: PAUL GOTTIJ*R 
DATUM USED TOR CALCULATIONS: 

TOP OF CASING 

STATIC HEAD (H) -

PIPE RADIUS (r) -

SCREEN RADIUS (R)-

SCREEN LENGTH (L)-

INITIAL HEAD <Ho)-

To (from graph) -

8.80 f t 

0.13 f t 

0.13 f t 

8.80 f t 

5.62 f t 

190 min 
11400 sec 

TIME 
(MIN.) 

0 
0.5 

1 
2 
5 
18 
60 
108 
158 
235 

DEPTH TO 
HATER 

31.17 
31.11 
31.08 
31.07 
31.04 
30.84 
30.30 
29.80 
29.36 
28.89 

h 

5.62 
5.68 
5.71 
5.72 
5.75 
5.95 
6.49 
6.99 
7.43 
7.90 

H-h 
ri-Ho 

1.00 
0.98 
0.97 
0.97 
0.96 
0.90 
0.73 
0.57 
0.43 
0.28 

WELL TOT. DEPTH - 36 .79 f t 

HYDRAULIC CONDUCTIVITY 

r ' 2 ln (L /R) 
- 3 .6E-07 f t / s e c 

2LTO 1.1E-05 cm/sec 

i 5 So 45 135 (50 U><5 >2t> i 9 ^ 
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GROUND WATER SAMPLING FIELD LOGS 
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C JNO UA7E?. SAMPLING FISLD LOG 

i 

Simple Location L-fl/JM. 0 Well No. / ^ / i / l / 

Sampled 8y C6SL*A flftpJ/ Date t/vfih Time / & & 
Weather t ^ V , / - Cfenr Sampled with Sailer Jf Pimp _ 

A. WATEK TABLE: 

Wel l d e p t h : ^ ; < Well elevation: 
(below top of casing) 5 x ix? f t . (top of casing) f t . 
Depth to water table: - - Water table elevation: f t . 
(below top of casing) Z 3,7*7 f t . 

Length of water column (LWC) f&'Jl f t . 

Volume of water 1n well: _ 

2" diameter wells - O ^ T x (LUC) - -Z.74 g a l l o n ^ > f e ^ 
*r diameter wells - 0.653 X (LWC) • gallons </ 
6" diameter wells • 1.469 X (LWC) » gallons 

B. PHYSICAL APPEARANCE AT START: / 
Color Cal-wktt Odor A/j}/l/£ Turbidity L-faf' 
Was an oil fi lm or layer apparent? 

C. PREPARATION OF WELL FOR SAMPLING: A 

• Amount of water removed before sampling / gallons-

Did well go dry? A/f) 

D. PHYSICAL APPEARANCE DURING SAMPLING: 

Color £-#/fy Odor /4P& Turbidity 

Was an oil fi lm or layer apparent? /L4) / _ 

E. CONDUCTIVITY T)iO 

F. pH JH 

G. TEMPERATURE JL 
H. WELL SAMPLING NOTES: 

% 



%OUND WA7t= ;-::';i-!NG FIELD LOG 

"i 

Sample location fcA/$l/£() ^ ^ Well No. '/%. - 2 

Samd" By ffi.*n / 7 / 3 r / / pate / / ^ j j T Tine '>V>' 

Weather tiU- /*/<%$r Sampled with B a i l e r f Puc? 

A. WATER TABLE: 

well depth: l / ' 7 / u « n elevation: 
(beiow top of casing) Jk>< it f t . (top of casing) f t . 
Depth to water t a b l e : - 7 A<? Water table elevation: ft. 
(below top of casing) t-bnu f t . 

Length of water column (LWC) If), 1 f t . 

Volume of water 1n we l l : ^ 

I* diameter wells - O ^ l r x (LUC) - 2 , 7 ^ gallons t^.ZJ]'. 
4? diameter we l ls - 0.6S3 X (LWC) • gal lons 
6 " diameter we l l s • 1.469 X (LWC) • ~ gal lons 

8. PHYSICAL APPEARANCE AT START: , 

Color CthrkK Odor 7 ^ W / ~ Turbidity Uz</ 

Was an o i l f i l m or layer apparent? ^ M) 

C. PREPARATION OF WELL FOR SAMPLING: fl 

• Amount o f water removed before sampling i ga l l ons . 

Did well go dry? i/f) 

0. PHYSICAL APPEARANCE DURING SAMPLING: 

Color fflilny Odor nl.'shf Turbidity M,/ L 
i l f T l m Was m o i l f i l m or layer apparent? 'J / / " ) 

E. CONDUCTIVITY 4lQ 

F. pH ffj 

G. TEKPERATURE q°t 
H. WELL SAMPLING NOTES: 

9l 



'OUNO WA7E= SOLING FIELD LOG 

Samplfl Location Well No. Tfftt,-'.. 

Sampled By Cfyu*n DP?// Date f/yffij Time / ^ / f 

Weather / ' ; / / - fV t f j . / - Sampled with Bailer - V Purcp _ 

A. WATER TABLE: 

Well depth: 2 z / ^ 7 W e l 1 eleva^1on: 
(below top of casing) Jl.Jl f t . (top of casing) f t -
Depth to water table: -?/$,) Vittr table elevation: f t . 
(below top of casing) c.f-Ou f t . 

Length o f w a t e r column (LWC) Iz. ^9 ft. 

Volume of water i n we l l : 
Is - O & f x (LWC) « 320 g a l l o n s ^ f / j u / l 
Is - 0.653 X (LWC) - ZIZZZZ. gallons f ' 

2" diameter wel' 
4" diameter wel' 
6" diameter wells - 1.469 X (LWC) « " gallons 

B. PHYSICAL APPEARANCE AT START: 

Color Cokrlr"-^ Odor WWeniTe. Turbidity £/tJ~~ 

Was an o i l f i l m o r jayer apparent? A//} 

C. PREPARATION OF WELL FOR SAMPLING: 

Amount of water removed" before sampling •? gallons. 

Did well go dry? 7JZ4" 

yed hsfon ^amolino 

D. PHYSICAL APPEARANCE DURING SAMPLING: JCAL APPEARANCE DURING SAMPLING: / 

Color fli*'M\t Odor Hfa/exiM Turbidity ///JA 

an o i l f i l m or layer apparent? A^J _ 7 Was an o i l f i l m or layer apparent? r/Q 

E. CONDUCTIVITY tf/Q 

F. PH 7/ 

G. TEMPERATURE w 
H. WELL SAMPLING NOTES: 

n 



•3UN0 WATE?, SAMPLING FIELD LOG 

Sample Location BMjCd ; Well No. PU^~' 

Sampled By Ch^k,* OlM/i Sate j / 3 A » " Time l?SO 

Neither f*j/</- # W Sampled with Bailer X Putrp 

A. MATER TABLE: 

Well depth: ^ V / V We11 «1«v«l°'»: 
(below top of casing) Jlilt f t . (top of casing) f t . 
Depth to water table: -7-3 / ' * / Water table elevation: ft . 

(below top of casing) ^O>b0 . f t . 

Length of water column (LWC) lOrfl f t . 

Volume of water 1n well: ,25W7 -r 
2" diameter weMs » QrtWx (LWC) • Z . fa'7 gallons/fib £ / ; , £ 
4- diameter wells » 0.653 X (LWC) - gallons " f 
6" diameter wells • 1.469 X (LWC) - gallons J 

B. PHYSICAL APPEARANCE AT START: , 

Color fj/arLtAd Odor //flfiB Turbidity i-fuS' 

Was an oil f i lm or layer apparent? fl/0 

C. PREPARATION OF WELL FOR SAMPLING: . y 

M5-Amount of water removed before sampling *-h J gallons. 

Old well go dry? /U-

D. PHYSICAL APPEARANCE DURING SAMPLING: . -

Color Wllf\] Odor Jt,m*& Turbidity X V ' A , 

Was an oil fi lm or layer apparent? A'O / 

E. CONDUCTIVITY ^SO 

G. TEMPERATURE $#£ 

H. WELL SAMPLING NOTES: 

V 



"OUND WAT-?. SAMPLING FIELD LOG 

Cample Location £A/$$(Q ; Well Ha. $ & - 5 * 

Sampled By tkk*r> OP?// Sate iftWt Time ff.'ZS' 

Weather fiU-dfAA Sampled1 w i t h B a i l e r V" Purcg 

WATER TABLE: 

Utll'depth: ^ 7 <s Well elevation: 
(below top of casing) J ' J i f t . {top of casing) f t . 
Depth to water table: ^a Water table elevation: ft. 
(below top of casing) ~Zc. i f f t . 

Length of water col (LWC) $.Q f t . 

Volume of water 1n well: ,<« 

2" diameter wells - QA63-* (LWC) « ? • % g a l l o n s - f ^ ^ i ^ 
4: diameter wells » 0.6S3 X (LWC) » • gallons ' 
6" diameter wells - 1.469 X (LWC) - gallons 

. APPEARANCE AT START: / , / / 
Colorla^ Odor 6/i4m~ Turbidity /jW 

>il fi lm or layer apparent? 

PHYSICAL APPEARANCE AT START: 

Color 

Was an o i l f i l m or layer apparent? 

C. PREPARATION OF WELL FOR SAMPLING: y 7 

Amount of water removed before sampling 0 gallons. 

4 01d well go dry? A/fl 

0. PHYSICAL APPEARANCE DURING SAMPLING: / 

Color M/'/fy Odor 51/I fit Turbidity / & / 

Was an oil fi lm or layer apparent? J A*) *_ 

E. CONDUCTIVITY 4nf) 

F. « ifi 
G. TEMPERATURE n 
H. WELL SAMPLING NOTES: 

<N 



'OUND UA7E= SAMPLING HELD LOG 

Sample Location £l(d£& • i . Well Ho.^fe-/ 
Sampled 8y thbM ODpJf Date I/7m Time /900 

weather Co /</- tyCat Samples with Bailer yfr" Puttp 

A. WATER TABLE: 

Well depth: */'74 w ' n election: 
(below top of casing) J/fc>'/ ' f t . (top of casing) f t . 
Depth to water table: -?& A/ Water table elevation: f t . 
(below top of casing) Z n i O c f t . 

Length of water column (LWC) $.73 ft". 

Volume of water 1n well: 71SV7 

ZM diameter wells » W f l T x (LWC) • Z.ZZ gallons"'-5^//#«-
4? diameter wells • 0.653 X (LWC) •. gallons ' 
6" diameter wells • 1.469 X (LWC) • gallons 

B. PHYSICAL APPEARANCE AT START: 

Color fd/nr/cA4 Odor MO Turbidity l?Ur~ 

Was an oil fi lm or layer apparent? A/& 

C. PREPARATION OF WELL FOR SAMPLING: 

Amount of water removed before sampling ^' ~* gallons. 
-2 er 

i Amount B I a a i c r m s v e a oeiorw sanniiina \y' J 

F| Did well go dry? /Ms 

0. PHYSICAL APPEARANCE DURING SAMPLING: 

Color Mi/ny Odor Mp Turbidity J/,4 
Was an oil fi lm or layer apparent? MO / 

t. CONDUCTIVITY $70 

F. pH 17 
G. TEMPERATURE 52 
H. WELL SAMPLING NOTES: 

°IS 



[ § 1 OBniGNSGGnE 
ENGINEERS. INC 

OfGce: ^lilCL 2£. 
Addreai: •^uQQM'M.e A, h 
Phone: r i / ; p V 3 7 - M » 

Sheet * oil 

CHAIN OF CUSTODY 

CLIENT: t^dCQ """"" 
LOCATION: ^ g ^ ^ Q / ? ^ f e / l 

COLLECTED 
(Sigutur rBY:^ m 

SAMPLE DEscwrnow Dm Tfa* 
5 « f * 
Maoo1 

TW ANALYSIS REQUESTED 

11liA/-& ikm U$PC jfad z fte.t/to.I 
_gcu~/_ lbs 

7Wft/-3 Az£ 
UK 

4$ &!£. 
DkA/A/ ^^ifr 1U£ 
t!^~^f Q&L i QZL ±. 

nipMvrJ) ±_ 5£ 

»»-»,* a*MHQ!>M 
Crf.V.£M4'£*f, 

Rdnwuf lM fcf; 

<* 

W w - M l w 

<rf 

U M D M cp*ca rf •MppM * » e o m r ( « + , Pod Et) 
B . l l a i M M I r r 

OL 

Rjli l l l lMtll tw. 

0*' 

D M 

'fck 
D M 

Dw. 

On* 

Daa 

1 Minis • wner, «mewuo,-air , iludge, icdBitrat, etc. 
1 Type - grab, compdSle 

Tta» 

[#5L| 
Tta» 

Ttaa 

T -

~na> 

at. 

oft 

Cmifwi N H S K 

•U tMk M h v T / n a t o nrMa* t> Ckaaa •* C M I « T 

R J O T M B T . 

of: 

Dan 

f(*h 
O n 

D*» 

Data 

Out 

Tiia* 

/ T - o 

T i n . 

Tun* 

TtOM 

TlBH 

qorvpC ' H i m i m i P. '.no 

ft 



GR* ''0 WATt". SAILING FIELD LOG 

Sample Location 
• ; W«ll No. 7flw-( 

Si>plrt By rA*m./?$QrfP D a t e ^ T f t / Time (2H<i 
Weather ^ J < A - m , ^ 1 T A C ^ Sampled w i t h Ba i le r 2 L Purcp 

WATER TABLE: 

Well depth: -,// / C W e l 1 elevation: 
(below top of casing) 3 7 ; ft J> f t . (top of casing) f t . 
Depth to water table: - . , /\, Wa 

| ' '^ (below top of casing) 'l'\,-\\ f ^ - . , 
^ Length of water column (LHC) ty. }*l 

Water table elevation: f t . 

f t . 
Volume of water 1n wel l : , . j , 

Z" diameter wells » B r i e x (LWC) - 2, *j~, ga l lons^- /•fl3"\ 
4" diameter wells • 0.653 X (LWC) • " " gallons J 
6" diameter we l l s • 1.469 X (LWC) - gal lons 

PHYSICAL APPEARANCE AT START: . 

Color 6.iiaJkL4 Odor ^T/U. Turbidity 'CfitS' 

Was an o i l f i lm o r laye r apparent? Ar(l 

PREPARATION OF WELL FOR SAMPLING: - - • 

Amount o f water removed before sampling ft gallons. M nragunt u i w a t e r removes, c 

S Did well go dry? M l 

D. PHYSICAL APPEARANCE OURIIK SAMPLING:. , -

Color G?AQ** - / U ^ r ^ j o d o r /l^JTiA. Turbidity f/ilA 

Was an o i l f f lm or layer apparent? MO 

E. CONDUCTIVITY 6 5 Q 

G. TEMPERATURE lot 
H. WELL SAMPLING NOTES: 

<?7 



4 

G"'MD WATtr. SAMPLING FIELD IOC 

Sample Location BA/rf/tCQ ; - ; Well Ho. 7flit/~Z 
Sailed By CCy^ /?C$£0 Date Z/2&/9I Time ijZO 
Weather f?* I J- ^'//TUOIA A Sampled with Bailer Y ?wp _ 

A. WATER TABLE: 
Well depth: — / _,. Well e levat ion: 

n (below top of casing) j(~. / / f t . (top of casing) ft. 
, .A, Depth to water table: . $2 Water table elevation: ft. 
to ' (below top of casing) 2 L ,0'J ft. 

Length of water column (LWC) \<Qj ft. 
Volume of water 1n will: i^HI ' n c-

2" diameter wells « 6.163 x (LWC) « Z > g a l l o n s ^ / ^ j f o 
4? diameter wells • 0.653 X (LWC) » gallons • 
6" diameter wells • 1.469 X (LWC) » gallons 

PHYSICAL APPEARANCE AT START: , , , 
Color dolor/*TS Odor 5 A 'f^7 • Turbidity /.&?</ 
Was an oil film orjayer apparent? * A/O , 

C. PREPARATION OF WELL FOR SAMPLING: <g 
•_£ .-• Amount of water removed before sampling ^ ga l lons . 
;i Did well go dry? m 

PHYSICAL APPEARANCE DURING SAMPLING: 
Color JftilrCy Odor Sli'fi/}/' Turbidity U/'.fh 
Was an oil film or layer apparent? A/O 

E. CONDUCTIVITY 5 / 0 

G. TEMPERATURE £ 
H. WELL SAMPLING NOTES: 

<?? 



C-'"MND WATER SAILING FIELD LOG 

Sample Location PA/Jfi&d ; , Well No. Jfiju - 5 
S«pl«d By r^.PMfV Date l\tf\\\ Tit* ft ]fj / Q 
Weather / \ K . 4 - ^A'fiL-lAvti Sampled with B a i l e r ^ £ Purp 

WATER TABLE: 
Well depth: s/J ?n Well elevation: 

(top of casing) 
Water Uble elevation: ft. 

(below top of casing) (top of casing) f t . 

j£j> Depth to water t a b l e : - / J ^ 
•• i 'nt» (below top of casing) £•{. 3J? f t . 

Length of water column (LWC) f2 , t? L ft. 

Volume of water 1n well: 7ff7 -j —, 
2" diameter wells -• irtt l x (LWC) - 0 . Z Q gallons^-'//--.. 
4? diameter wells - 0.653 X (LWC) • gallons / • » 
6" diameter wells - 1.469 X (LWC) • gallons 

PHYSICAL APPEARANCE AT START: 
Color laW if- 6'S Odor -fi£ S / / J A / Turbidity Lx* 
Was an o i l f i lm or laver anna rent? XS?) <* 

r"" 

Was an o i l f i lm o r j a y e r apparent? X^) 

C. PREPARATION OF UELL FOR SAMPLING: 
Amount of water revved before sampling // J gallons. 
Did well go dry? jUl> 

PHYSICAL APPEARANCE DUUMS SAMPLING: 
Color fiVKMJ (ufcli^jOdor / f l j / -r<&'- Turbidity //','? A 
Was an oil fira or layer'apparent? /(/fl „ ^ 

E. CONDUCTIVITY iQO 

F. PH 

G. TEMPERATURE r2*EZI 
H. WELL SAMPLING NOTES: 

^ 



G'-'JND WATER SAMPLING FIELD LOG 

Sample Loca t ion • Well NO. 77f(^'-^ 
Sampled BY CAi^VOfiffl Data tflfftt Tim, > V f l 

Weather £ f ^ - 0 / & V A T ^ " " Sampled wiA Bailer ^ Puep 

A. WATER TABLE: 

well depth: -zjj i n W t l 1 elevation: 
(below top of casing) jrf,l / f t . (top of casing) f t : 

>/'' Depth to water table:,;-, n Q Water table elevation: ^ _ _ _ _ f t . 
'Yt (below top of casing ) 2 / j _ / 0 _ f t . , , -

^ Length of water colunn (LWC) If * 3 7 f t . 

Volume of water 1n well: - -

2" diameter wells - 0.163 x (LWC) « 2 , 7 J g a l l o n s ^ ' * • ' " 
4T diameter wells • 0.653 X (LWC) « ' gallons 
6" diameter wells • 1.469 X (LWC) » gallons 

B. PHYSICAL APPEARANCE AT START: '//nit / 
Color £ i U l - k ? S Odor NQIVL Turbidity L$Vr 
Was an oil f i lm or j iyer apparent? /rj 

C. PREPARATION OF WELL FOR SAMPLING: ^ s 

{ - Amount o f water removed before sampling ~*' 3 gal lons. 

** Did well go dry? /JU^ 

D. PHYSICAL APPEARANCE DURING SAMPLING: , 

Color CrM.v\ Odor ftff±_ Turbidity / / . ' | 4 

Was an oil f i lm or layer apparent? UO {_ 

E. CONDUCTIVITY p y O 

F. P H J L £ 
G. TEMPERATURE 1>t 
H. WELL SAMPLING NOTES: 

)QO 



C*"UHO «ATE= SAMPLING FIELD LOG 

Sample Location £>f/d-PCfl ; ^ ^ Well No. 7fIu/-5 

Sampled By &£ULTL fi OQ^ Date Z/ZJ./^ Time IZf lO 

weather ^ 7 / / - r * / W j ^ Sampled' wî h Bailer ^f* Pwep 

A . WATER TABLE: 

W e l l d e p t h : - , CQ W e l 1 «1«v»t1on: 
(below top of casing) T)Z-.J 7 f t . (top of casing) f t . 

imy Depth to water table: n0l Water table elevation: f t . 
* -TJ (below top of casing) 2 2 . 7 "f f t . 

^ Length of water column (LWC) rf,€O f t . 

Volume of water 1n well: ^ ^ > , - ^ 5 J -
2- diameter wells • * r W x (LWC) « C-l gallons*-J-*'/f"~ 
4? diameter wells • 0.6S3 X (LWC) • gallons ' 
6" diameter wells - 1.469 X (LWC) - gallons 

B. PHYSICAL APPEARANCE AT START: " / r. , 

Color fa/•)fie«f *5 Odor •$//4fl/ Turbidity ^-J7JX 

Was an oil f l l n or layer apparent? / AsQ 

before samoling O 1L 
C. PREPARATION OF WELL FOR SAMPLING: 

- j . Amount of water removed before sampling CJ gallons. 

fi D i d w e l l go d r y ? 

D. PHYSICAL APPEARANCE DURING SAMPLING: 

Color _ 
" " •• •' ' / 

Was an o i l f i l m or layer apparent? 

-M.ffry Odor f / / ^ Z Turbidity / ? / / 

l i l f i lm or layer apparent? J ft/fl / 

1. CONDUCTIVITY *T/0 

F. pH X , A 

G. TEMPERATURE J 

H. WELL SAMPLING NOTES: 

/Of 



G' 'UNO WATES SAMPLING FIELD LOG 

Sample Location B-M4/2fO ^ _ _ ^ Well No. JflU/-b 
Sampled By ftSow.#$k$ Date ttisfa\ Tine \H7J1 
Weather trA Ŝvfor& f̂" Sampled with Bailer sf Pump 

A. WATER TABLE: 
Well depth: , nQ Well elevation: 
{below top of casing) jb, I 7 ft. (top of casing) ft. 
Depth to water table: ~,nJt Water table elevation: ft. • oeptn to water taoie: -jn^i 

> 0\b (below top of casing) **/ni ft. 
•t Length of water column (LWC) 3-Sp ft. 

Volume of water 1n we l l : 

2" diameter wells » - » T W X (LWC) • ^ - , * - y gallons • > - / ^ / 
4? diameter wells • 0.653 X (LWC) • gallons 
6" diameter wells • 1.469 X (LWC) « gallons 

PHYSICAL APPEARANCE AT START: . 
Color <^jl.ir/•'Ay Odor MfTW Turbidity L~Tkr 
Was an oil film or layer apparent? /K 0 

C. PREPARATION OF WELL FOR SAMPLING: - ^ 

Amount of water removed before sampling -~—) g a l l o n s . 

Did well go dry? J.14s 

0. PHYSICAL APPEARANCE DURING SAMPLING: J. 

Color '7/1///fy Odor Av Turbidity ff, '&/ 
Was an oi l f i lm or layer apparent? IU{) / 

E. CONDUCTIVITY 

G. TEMPERATURE J ) 

H. WELL SAMPLING NOTES: 

\ok 
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CHAIN OF CUSTODY RECORD 

LABORATOWEa MC 

SAMPLED BY: (%&*-/{ OVi^ SURVEY: ZVAWQ 
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SECTION 1 - INTRODUCTION 

1.01 Introduction 

The following validation report addresses data quality for samples collected 

from the Enarc-O Machine Products site, Honeoye Falls, New York for Haner, 

Secrest and Emory. Three rounds of samples were collected by O'Brien & Gere 

Engineers, Inc. of Syracuse, New York. Laboratory analyses performed by OBG 

Laboratories, Inc. of Syracuse, New York are presented in laboratory reports, dated 

November 1990, January 1991, and February 1991. The first round of samples 

consisted of twenty soil samples collected from November 27 to November 29. The 

second round of samples consisted of seven groundwater samples and one drain 

water sample collected on January 7 and 8, 1991. The third round of samples 

consisted of seven groundwater samples collected on February 25 and 26, 1991. 

1,02 General Considerations 

Validation is a process of determining the suitability of a measurement system 

for providing useful analytical data. Although the term is frequently used in 

discussing methodologies, it applies to all aspects of the system and especially to 

samples, their measurement, and the actual data output. Accordingly, this repon 

outlines excursions from the applicable quality control requirements outlined in the 

following documents: 

Quality Assurance Project Plan (OAPP^ for the Enarc-O Machine Products 
Division of Kaddis Manufacturing Corporation. North Bloomfigld, New York, 
O'Brien & Gere Engineers, Inc., October 1990. / 
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US EPA Laboratory Data Validation - Functional Guidelines for Evaluation 
of Organic/Inorganic Analyses. US EPA February 1988 and June 1988, 
respectively. 

Test Methods for Pva.iy.ati.nt. Solid Wastes. SW-846 Third Edition US EPA, 
November 1986. 

The Determination of Halogenated Chemicals in Water bv Purge and Trap 
Methods. Method 502.1. US EPA EMSL, April 1981, Revision 2.01989. 

The Analysis of Aromatic Chemicals in Water bv the Purge and Trap Method. 
Method 503.1. US EPA EMSL, April 1981, Revision 2.01989. 

The following four sections of this document address distinct aspects of the 

validation process. Section 2 lists the analytical methodology employed in sample 

analysis. Section 3 lists the data quality assurance/quality control (QA/QC) protocols 

used to validate the sample data. Specific QA/QC excursions are discussed in Section 

4. Finally, usability with respect to the intended purposes of the data are discussed 

in Section 5. 
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SECTION 2 - ANALYTICAL METHODS 

2.Q1 November 1990 

Twenty soii samples collected from November 27 to November 29,1990 were 

analyzed for volatile organics, lead, and percent solids utilizing the listed US EPA 

methods. 

PARAMETER ANALYTICAL METHOD 

Volatile Halogenated Organics 8010 (1) 
Volatile Aromatic Organics 8020 (1) 
Lead 6010 (1) 
Metals Preparation 3050 (1) 
Percent Solids 209F (2) 

ANALYTICAL METHODS 

1) Tea Method* for Evaluate Solid Waste*. SW-W6 Third Edition, US EPA November 1986. 

2) Standard Methods for the Examination of Water and Wastewater 16th Edition. 1965. 

Analytical results for the first round of samples collected from the Enarc-O 

Machine Products site are presented in Attachment 1. Letters found immediately to 

the right of individual sample results serve to qualify the sample data. The following 

qualifiers have been used in the validation. 

U Indicates that the compound was analyzed for, but was not detected. 

The sample quantitation limit is presented and adjusted for dilution 

and percent moisture. This qualifier is used to signify that the 

detection limit of an analyte was raised due to blank contamination. 
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J Indicates that the result should be considered approximate. This 

qualifier is used when the data validation procedure identifies a 

deficiency in the data generation process. 

UJ Indicates that the detection limit for the analytc in this sample should 

be considered approximate. This qualifier is used when the data 

validation process identifies a deficiency in the data generation process. 

R Indicates that the previously reported detection limit or sample result 

has been rejected due to a major deficiency in the data generation 

procedure. The data should not be used for any qualitative or 

quantitative purposes. 

2.02 January 1??1 

Seven groundwater samples and one drain water sample, collected on January 

7 and 8,1991, were analyzed for volatile organics utilizing the listed US EPA 

methods: 

PARAMETER ANALYTICAL METHOD 

Volatile Halogenated Organics 502.1 (1) 
Volatile Aromatic Organics 503.1 (2) 

ANALYTICAL METHODS 

1) The, Determination of Halogenated Chemicals jn Water by P u r " an<* Trap Methods. Method 5ffi.l. US EPA EMSL 
April 1981. Revision 10 1989. 

2) The Analysis of Aromatic Chemicals jn. Water bv the Puree and Trap Method. Method 503.1. US EPA. EMSL, April 
1981, Revision 2.0 1989 

Analytical results for the samples collected for the second round of 

samples are presented in Attachment 2. The qualifiers used for these sample results 

are as described in Section 2.01. 
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2.Q3 February 1991 

Seven groundwater samples, collected on February 25 and 26, 1991 were 

analyzed for volatile orgscics utilizing the US EPA method? outlined in Section 2.02. 

Analytical results for the samples collected for this round of samples are presented 

in Attachment 3. The qualifiers used for these sample results are as described in 

Section 2.01. 
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SECTION 3 - DATA VALIDATION PROTOCOLS 

The following are "vsthod specific OA/QC protocols used in the validation 

of sample data from the Enarc-O Machine Products Site. Data quality was evaluated 

using control limits established in the analytical methods and in the Quality 

Assurance Project Plan (QAPP). 

3.01 December 1990 

3.01.1 Volatile Analysis 

Volatile halogenated and aromatic organic analyses were performed 

on twenty soil samples according to protocols outlined in Test Methods for 

Evaluating Solid Wastes. SW-846 Third Edition, US EPA, November 1986. 

QA/QC criteria established in US EPA methods 8010 and 8020 and the 

QAPP were used to validate the sample results. The following QA/QC 

parameters were evaluated in this data validation: 

1. Documentation Completeness 

2. Holding Tunes 

3. Calibration 

a. Initial Calibration Verification 

b. Continuing Calibration Verification 

4. Blank Analysis 

5. Matrix Spike/Matrix Spike Duplicate Analysis 

6. Field Duplicate Analysis 

7. Reference Standard Analysis 
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8. Surrogate Recovery 

9. Compound Identification and Quantitation 

10. Percent Solids Determination and Content 

11. System Performance 

12. Overall Data Assessment 

3.01.2 Trace Metal Analysis 

Lead analysis was performed on one soil sample and one rinseate 

sample according to protocols outlined in Test Methods for Evaluating Solid 

Wastes. SW-846 Third Edition, US EPA, November 1986. QA/QC criteria 

established in US EPA method 6010 and the QAPP were used to validate the 

sample results. The following QA/QC parameters were evaluated in this data 

validation: 

1. Documentation Completeness 

2. Holding Times 

3. Calibration 

a. Initial Calibration Verification 

b. Continuing Calibration Verification 

4. Blank Analysis 

5. Matrix Spike Analysis 

6. Laboratory Duplicate Analysis 

7. Field Duplicate Analysis 

8. Reference Standard Analysis 

9. Percent Solids Determination and Content 
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10. Compound Identification and Quantitation 

11. Overall Data Assessment 

3.02 January 1991 

Volatile halogenated and aromatic analyses were performed on eight water 

samples according protocols outlined in US EPA methods 502.1 and 503.1. QA/QC 

criteria established in the analytical methods and the QAPP were used to validate 

the sample results. The following QA/QC parameters were evaluated in this data 

validation: 

1. Documentation Completeness 

2. Holding Times 

3. Initial and Continuing Calibration 

4. Matrix Spike/Matrix Spike Duplicate Analysis 

5. Field Duplicate Analysis 

6. Laboratory Fortified Blank Sample Analysis 

7. Compound Identification and Quantitation 

8. System Performance 

9. Overall Data Assessment 

3.03 February 1991 

Volatile halogenated and aromatic analyses and data validation were 

performed on seven groundwater samples as specified in Section 3.02. 
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SECTION 4 . DATA QUALITY EVALUATION 

Twenty soil samples were collected for this round of samples. The laboratory 

case narrative noted that six of the samples received on December 4,1990 contained 

detectable concentrations of dichioromethane. This compound was also deteaed in 

the reagent blank analyzed in.association with these samples. The laboratory stated 

that these positive dichioromethane results are believed to be caused by laboratory 

contamination. For actions regarding laboratory reagent blank contamination, refer 

to Section 4.01.1 (Blank Analysis). 

Laboratory case files and chain of custodies were reviewed. Trip blanks and 

field duplicate samples were not submitted for analysis as specified in the QAPP. 

Therefore, evaluations of transportation and shipping effects on volatile compound 

analyses (US EPA Methods 8010 and 8020) and precision of sampling methods were 

not performed. The laboratory noted minor discrepancies between sample 

appearances and chain of custody sample descriptions. They also noted sample label 

discrepancies. These discrepancies did not effect the quality of sample data. 

4.01.1 Volatile Analysis 

Volatile analyses were performed on twenty soil samples according to 

protocols outlined in US EPA methods 8010 and 8020. Sample results were 

validated according to QA/QC criteria outlined in the analytical methods and 

the QAPP. The following QA/QC parameters met criteria: Documentation 
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Completeness, Holding Times, Matrix Spike/Matrix Spike Duplicate Analysis, 

Surrogate Recovery, and Compound Identification. 

Initial Calibration - Five point calibration curves were completed for 

the detected volatile compounds with the exception of tetrachloroethene for 

US EPA 8010 analysis and total xylenes for US EPA 8020 analysis. One point 

calibration was performed for tetrachlorethene and total xylenes. US EPA 

methods 8010 and 8020 require five point initial calibration. Therefore, 

deteaed sample results were approximated for tetrachloroethene and total 

xylenes. 

Continuing Calibration Verification- Continuing calibration standards 

were analyzed at the required frequency. Concentrations were calculated 

from continuing calibrations responses for those compounds detected in 

samples. These calculated concentrations were compared with actual standard 

concentrations. When the calculated concentration varied by more than 10% 

from the actual concentration, the laboratory recalculated the calibration 

factor for the affected compounds using the continuing calibration standard. 

According to US EPA methods 8010 and 8020, when continuing calibration 

criteria is exceeded, new calibration curves must be generated for the affected 

compounds. Continuing calibration criteria were exceeded for the following 

compounds: toluene, 1,1, 1-trichloroethane and trichloroethene on 12/6/90, 

12/7/90, and 12/11/90; and U-dichloroethene on 12/11/91. New calibration 

curves were not generated for these compounds on the affected analysis dates. 

Therefore, deteaed sample results were approximated for toluene in samples 

L4966, and L4969; 1,1,1-trichloroethane in samples L4969, and L4974; 
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trichloroethene in samples L4969, L4970, U971, U973, U974, and L5938; 

and 1,2-dichloroethene in sample L5938. 

Blfmfc ,\r.^y-k ncasrnt b!r~!£ ?.£/* "as?.** Har»ks were analyzed at 

the required frequency. Dichloromethane was detected in reagent blanks 

analyzed on 12/7/90. An action level was calculated five times the highest 

concentration of dichloromethane detected in the reagent blanks. Aqueous 

blank values were converted to soil values by incorporating sample weights 

and percent solid determinations. Based on this action level, detection limits 

were raised for dichloromethane in samples L4977, and L4980 to L4983 since 

these sample results may partially or wholly reflect blank contamination. 

Field Duplicate Analysis - Field duplicate samples were not collected. 

Therefore an assessment of the sampling method could not be performed. 

Reference Standard Analysis- Reference standards were analyzed at 

the required frequency. Percent recovery criteria of 70%- 130%, specified in 

the QAPP, were exceeded for trichloroethene on 12/7/90. Qualification of 

sample data was not necessary, since trichloroethene was not detected in 

samples analyzed on 12/7/90. 

Compound Identification and Quantitation- Volatile compounds were 

identified by comparison of retention times to know calibration standards 

analyzed on the same analysis day. Based on review of the raw data, 

compound identification was performed correctly. Compound quantitation was 

performed by the external standard method. The average calibration factor 

from the initial calibration curve was used to quantitate those compounds that 

met continuing calibration criteria. Calibration factors calculated from the 
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continuing calibration standards were used by the laboratory for quantitation 

when initial calibration curves were not generated and when continuing 

calibration criteria were not met. US EPA. methods 8010 and 8020 require 

compound quantitation to be performed utilizing the average calibration 

factor or the calculated calibration curve from the analysis of five standards. 

The laboratory did not perform quantitation according to method require

ments for the following compounds: tetrachioroethene, total xylenes, toluene, 

1,1,1-trichloroethane and trichloroethene on 12/6,12/7, and 12/11/90; and 

1,2-dichloroethene on 12/11/91. Therefore, detected sample results were 

approximated for toluene in samples L4966, and L4969; 1,1,1-trichloroethane 

in samples 14969, and 14974; trichloroethene in samples 14969, L4970, L4971, 

L4973, M974, and L4938; 1,2-dichloroethene in sample L5938; total xylenes 

in sample 14966; and tetrachioroethene in samples 14969, 14971, and L5398. 

System Performance - A majority of the chromatograms exhibited peak 

tailing. Overall baseline stability, peak resolution and peak shape were good. 

Tailing did not effect sample identification or quantitation. 

Overall Data Assessment- Continuing calibration verification and 

compound quantitation were not performed according to protocols outlined 

in US EPA methods 8010 and 8020 for several of the detected compounds. 

Based on a review of the raw data and quality control sample analyses, it was 

determined that data quality was not adversely affected by the laboratory's 

method of quantitation and continuing calibration verification. Therefore, 

sample results have been determined to be useable for qualitative and 

quantitative purposes. Detected sample results were approximated for toluene 
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in samples L4966, and L4969; 1,1,1-trichloroethane in samples M969, and 

U974; trichloroethene in samples U969, L4970, L4971, L4973, L4974, and 

L5938; and 1,2-dichloroethens in sample L5938. Approximation was based 

on excursions from compound quantitation protocols and continuing 

calibration verification analysis. Detected sample results were also approxi

mated for total xylenes in sample L4966; and tetrachloroethene in samples 

L4969, L4971, and L5398 due to deficiencies from initial calibration criteria 

and compound quantitation. 

4.01.2 Trace Metal Analysis 

One soil sample and one rinseate blank sample were analyzed for total 

lead. Sample results were validated according to QA/QC criteria established 

in US EPA method 6010 and the QAPP. The following QA/QC parameters 

met criteria: Documentation Completeness, Holding Times, Calibration, Blank 

Analysis, Matrix Spike Analysis, Laboratory Duplicate Analysis, Reference 

Standard Analysis and Compound Quantitation. 

Field Duplicate Analysis - Field duplicate samples were not collected. 

Therefore an assessment of precision regarding sampling methods could not 

be performed. 

Overall Data Assessment - The laboratory performed lead analyses and 

QA/QC procedures according to protocols outlined in the analytical methods 

and the QAPP. Therefore, the sample results for lead have been determined 

to be usable without qualification. 
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4.02 January 1991 

Seven groundwater samples and one drain water sample were collected during 

this round of sampling. Volatile analyses 'vere performed according to protocols 

outlined in US EPA methods 502.1 and 503.1. Sample results were validated 

according to QA/QC criteria established in the analytical methods and the QAPP. 

The following QA/QC parameters met criteria: Documentation Completeness, 

Holding Times, Calibration, Blank Analysis, Field Duplicate Analysis, System 

Performance. The laboratory case narrative noted that sample L6720 (drain) initially 

chosen for the matrix spike/matrix spike duplicate (MS/MSD) analyses had low 

spike recoveries and elevated relative percent differences (RPDs). The MS/MSD 

for this sample could not be reanalyzed, due to insufficient sample volume. 

Subsequently, sample L6719 (MW-6) was chosen for MS/MSD analyses. 

Calibration- Five point calibration curves were present for the detected 

compounds. Relative standard deviation criteria of <10% were met when the 

average calibration faaor was utilized for compound quantitation. Continuing 

calibration standards were analyzed each analysis day and met verification criteria 

for US EPA method 503.1 analyses. Continuing calibration standards analyzed for 

US EPA method 502.1 analyses were used by the laboratory to quantitate new 

calibration factors. This method of one point calibration is acceptable for US EPA 

502.1 analysis, if the sample response is within _+ 20% of the calibration standard 

response. A majority of the detected compounds analyzed for US EPA 502.1 did not 

meet this criteria and were therefore approximated. The sample results that required 

approximation are summarized in the section 4.02 (Compound Identification and 

Quantitation). 
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Matrix Spike/Matrix Spike Duplicate Analysis - Percent recovery and RPD 

criteria specified in the QAPP were met for detected compounds, with the exception 

of m-xyleue for MS/MSD sample L6720 (drain). This sample could not be 

reanalyzed due to insufficient sample quantity. Qualification of sample data was not 

necessary, since the additional sample chosen for MS/MSD [L67l9(MW-6)] analysis 

met criteria and m-xyiene was not deteaed in the samples. 

Laboratory Fortified Blank Analysis - Laboratory fortified blank samples were 

analyzed at the required frequency. Percent recoveries, ranging from 81% to 118% 

met recovery criteria of 75%-125% specified in the QAPP. Trichloroethene, which 

was deteaed in the majority of samples for US EPA 503.1 analysis, was not present 

in the laboratory fortified blank samples analyzed for US EPA 503.1 analysis. Since 

continuing calibration criteria was met for US EPA 503.1 analysis of trichloroethene, 

qualification of sample data was not necessary. 

Field Duplicate Analysis - Sample L6721 was a field duplicate sample of 

L6716 (MW-3). Duplicate criteria of <20% relative percent difference between field 

duplicate samples were met for the deteaed compounds. 

Compound Identification and Quantitation- Compounds were identified by 

comparison of retention times to known calibration standards analyzed on the same 

analysis day as the sample. Based on a review of the raw data, compound identifica

tion was performed correctly. The laboratory noted on the sample result tables that 

separation between trans and cis 1,2-dichloroethene was not possible. Therefore, the 

sample result for trans- 1,2-dichloroethene should be considered as the concentration 

of total 1,2-dichloroethene present. Compound quantitation for US EPA method 

503.1 was performed utilizing the average calibration factor calculated from the 
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initial calibration curve. This method of quantitation was acceptable for US EPA 

503.1 analyses since calibration criteria were met. Compound quantitation for US 

EPA method 502.1 W*LS pcrfc:™cd utilizing a n i ib rsT^ factor calculated from 

continuing calibration standards. This method of quantitation is acceptable for US 

EPA 502.1 analyses, if sample responses are within 20% of calibration standard 

response. Detected sample results were approximated for US EPA 502.1 compounds 

which did not meet this criteria. The affected compounds and samples included: 

1,1,1-trichloroethane in samples L6716 to L6718, and L5721; trichloroethene in 

samples L5714 to L5719, and L5721; carbon tetrachloride in samples L6714 and 

L6719; trans 1,2-dichloroethene in samples L6717 and L6718; and chloroform and 

bromodichloromethane in sample L6720. 

Overall Data Assessment - Overall, the laboratory performed volatile analyses 

and QA/QC protocols according to the analytical methods and the QAPP. 

Therefore, the sample results have been determined to be useable for qualitative and 

quantitative purposes. Deficiencies in US EPA 502.1 sample quantitation protocols 

resulted in the approximation of sample results for 1,1,1-trichloroethane in samples 

L6716 to L6718, and L6721; trichloroethene in samples L6714 to L6719, and L6721; 

carbon tetrachloride in samples L6714 and L6719; trans 1,2-dichloroethene in 

samples L6717 and L6718; and chloroform and bromodichloromethane in sample 

L6720. In addition, the concentration of trans-1,2-dichloroethene should be 

considered the concentration of total 1,2-dichloroethene present in the samples, since 

separation between the cis and trans isomer could not be achieved. 
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4.03 February 1991 

Seven groundwater samples were collected during this round of sampling 

which occurred oo February 25 and 26, 1991. Volatile analyses were performed 

according to protocols outlined in US EPA methods 502.1 and 503.1. Sample results 

were validated according to QA/QC criteria established in the analytical methods 

and the QAPP. The following QA/QC parameters met criteria: Documentation 

Completeness, Holding Times, Calibration, Field Duplicate Analysis, and System 

Performance. 

Calibration - Five point calibration curves were present for the detected 

compounds. Relative standard deviation criteria of < 10% was met when the average 

calibration factor was utilized for compound quantitation. Continuing cahbration 

standards were analyzed each analysis day and met verification criteria for US EPA 

method 503.1 analyses. Continuing calibration standards analyzed for US EPA 

method 502.1 analyses were used by the laboratory to quantitate new cahbration of 

one point calibration is acceptable for US EPA 502.1 analysis if the sample response 

is within _+ 20% of the standard response. A majority of the detected 502.1 

compounds did not meet this criteria and were therefore approximated. Sample 

results requiring approximation are summarized in the section 4.03 (Compound 

Identification and Quantitation). 

Blank Analysis - Method, equipment and trip blanks were analyzed at the 

required frequency. Chloroform, bromodichloromethane, arid a compound that was 

identified as either dibromochloromethane, 1, 1,2-trichloroethane, or trans- 1,3-

dichloropropene were detected in the equipment blank sample, L9183. Qualification 

5/14/91 17 111 



of sample data was not necessary, since these compounds were not detected in the 

samples. 

Laboratory Fortified BlarJ: Analysis - Laboratory fortified blank samples were 

analyzed at the required frequency. Percent recoveries, ranging from 83% to 108% 

met recovery criteria of 75%-125% specified in the QAPP. Trichloroethene, which 

was detected in the majority of the samples, was not present in the laboratory 

fortified blank samples for US EPA 503.1 analyses. Since continuing calibration 

criteria were met for US EPA 503.1 analyses of trichloroethene, qualification of 

sample data for US EPA 503.1 analyses was not necessary. 

Field Duplicate Analysis - Sample L9178 was a field duplicate sample of 

L9177 (MW-2), Duplicate criteria of <20% relative percent difference between field 

duplicate samples were met for the detected compounds. 

Compound Identification and Quantitation - Compounds were identified by 

comparison of retention times to known calibration standards analyzed on the same 

analysis day as the samples. Based on a review of the raw data, compound identifica

tion was performed correctly. The laboratory noted on the sample result tables that 

separation between trans and cis 1,2-dichloroethene was not possible. Therefore, the 

sample result for trans 1,2-dichloroethene should be considered as the minimum 

concentration of total 1,2-dichloroethene present. Separation and quantification of 

dibromochloromethane, 1,1,2-trichloroethane and trans- 1,3-dichloropropene in 

equipment blank sample L9183 was also not possible for US EPA 502.1 analysis. The 

laboratory noted on the sample result forms that one of these compounds was 

detected at approximately 1 ug/L in the blank sample. Since these compounds were 

not detected in the samples, qualification of sample data was not necessary. 
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Compound quantitation for US EPA method 503.1 w?s performed utilizing the 

average calibration factor calculated from the initial calibration curve. This method 

of quantitation was acceptable for US EPA 503.1 analyses since calibration criteria 

were met Compound quantitation for US EPA method 502.1 was performed utilizing 

the calibration factor calculated from the continuing calibration standards. This 

method of quantitation is acceptable for US EPA 502.1 analyses, if sample responses 

are within 20% of calibration standard response. Detected sample results were 

approximated for US EPA 502.1 compounds that did not meet this criteria. The 

affected compounds and samples included: tetrachloroethene in sample L91S0; 

trichloroethene in samples L9176, L9177, L9179, L9180, and L9181; 1,1,1-trichloro-

ethane in samples L9179, and L9181; trans 1,2-dichloroethene in sample L9181; and 

chloroform and bromodichloromethane in sample L9183. 

Overall Data Assessment - Overall, the laboratory performed volatile analyses 

and QA/QC procedures according to the relevant analytical methods and the QAPP. 

Therefore, the sample results have been determined to be useable for qualitative and 

quantitative purposes. Deficiencies from US EPA 502.1 sample quantitationprotocols 

resulted in the approximation of sample results for tetrachloroethene in sample 

L9180; trichloroethene in samples L9176, L9177, L9179, L9180, and L9181; 1,1,1-

trichloroethane in samples L9179, and L9181; trans 1,2-dichloroethene in sample 

L9181; and chloroform and bromodichloromethane in sample L9183. In addition, 

sample results for trans-1,2-dichloroethene should be considered as the concentration 

of total 1,2-dichloroethene present, since separation between the trans and cis 

isomers could not be achieved. 
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SECTION 5 - CONCLUSIONS AND DATA USEABIL1TV 

The analytical data generated in connection with this isvictigation have been 

evaluated based on data quality objectives established in the Quality Assurance 

Project Plan (QAPP). Consequently, the data generation process was designed to 

develop an analytical data base of sufficient quality to be used in various decision 

making processes. In order to evaluate data quality, standard procedures for sample 

collection and handling, sample analysis and data presentation were developed and 

applied to the data generation process. The US EPA and NYSDEC, through the 

Contract Laboratory Program (CLP), have developed a set of quality control criteria. 

These quality control criteria were used to develop quality control criteria for non-

CLP analyses. In conjunction with these procedures, control limits established in the 

analytical methods and the QAPP were used to evaluate data quality. Excursions 

from the quality control criteria resulted in either rejection or approximation of the 

affected results. Rejected data are considered to be unusable for either quantitative 

or qualitative purposes. Approximation of a data point indicates uncertainty in the 

reported concentration of the chemical, but not its assigned identity. The conserva

tive assumptions used in the development of conclusions based on the analytical data 

assure that approximated analytical data adheres to the project data quality 

objectives. This approach to the use of the analytical data is consistent with the 

guidance presented in the US EPA Risk Assessment Guidance for Superfund. 

Volume I: Human Health Evaluation Manual (Part A). 540/1-89/002, December 

1989. 
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This section discusses the Enarc-O Machine Products Site analytical data in 

terms of its usability for site characterization, preparation of the site risk assessment 

and an evaluation of mieiun Rcuieulai mcaauTtss. Cver^i, 100% of the sample data 

have been determined to be useable for qualitative and quantitative purposes. 

S.01 September 1990 

Twenty soil samples were collected during this round of sampling which 

occurred from November 27 to November 29,1990. The samples were analyzed for 

halogenated and aromatic volatile compounds by US EPA methods 8010 and 8020. 

One sample and rinseate blank were analyzed for total lead by US EPA method 

6010. Sample results were validated using QA/QC criteria outlined in the analytical 

methods and the QAPP. Overall, the laboratory performed analysis and QA/QC 

procedures according to protocols outlined in the analytical methods and the QAPP. 

Therefore, sample results have been determined to be useable for qualitative and 

quantitative purposes. Detected sample results were approximated for toluene in 

samples 14966, and 14969; 1,1,1-trichloroethane in samples 14969, and 14974; 

trichloroethene in samples 14969, 14970, 14971, 14973, 14974, and 1,5938; and 1,2-

dichloroethane in sample 1,5938 based on excursions from continuing calibration 

verification analysis and compound quantitation. Detected sample results were also 

approximated for tetrachloroethene in samples 14969,14971 and L5398 and for total 

xylenes in sample 14966 due to deficiencies from initial calibration criteria and 

compound quantitation. Lead sample results are usable without qualification. 
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S.02 January 1991 

Seven groundwater samples and one drain water sample were collected during 

this round of sampling which occurred on January 7 and 3, 1991. The samples vers 

analyzed for halogenated and aromatic volatile compounds utilizing US EPA 

methods 502.1 and 503.1, respectively. Sample results were validated based on 

QA/QC protocols established in the analytical methods and the QAPP. Overall, the 

laboratory performed sample analysis and QA/QC procedures according to protocols 

outlined in the analytical methods and the QAPP. Therefore, the sample results have 

been determined to be useable for qualitative and quantitative purposes. Deficiencies 

from US EPA method 502.1 quantitation protocols resulted in the approximation of 

sample results for 1,1,1-trichloroethane in samples L6716 to L6718, and L6721; 

trichloroethene in samples L6714 to L6719, and L6721; carbon tetrachloride in 

samples L6714 and L6719; trans 1,2-dichloroethene in samples L6717 and L6718; and 

chloroform and bromodichloromethane in sample L6720. 

5.03 February 1991 

Seven groundwater samples were collected during this round of sampling 

which occurred on February 25 and 26,1991. The samples were analyzed for 

halogenated and aromatic volatile compounds utilizing US EPA methods 502.1 and 

503.1, respectively. Sample results were validated based on QA/QC protocols 

established in the analytical methods and the QAPP. Overall, the laboratory 

performed sample analyses and QA/QC procedures according to protocols outlined 

in the analytical methods and the QAPP. Therefore, the sample results have been 

determined to be useable for qualitative and quantitative purposes. Deficiencies from 

5/14/91 22 \qi 
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LABORATORIES, INC 

Volatile Organics 
Method 8010/8020 

^,CMT HARTER. SECREST S EMERY 

3*3S»rTiotJ Enarc-0 Machine P r e d i c t ? , Hmrr;-? fzllz, »T 

jQiMo 2 3 8 7 . 0 0 6 . 5 1 7 

MATRIX: Soils 

DATE COLLECTED 11-26-90 

DESCRIPTION: 

SAMPLE NO.: 

BtflZBflt 

Benzyl cnlorida 

Bis (2-chtorotttwxy) matfiaiw 

Brornoctnzsfttt 

BrornodfcttiororrMtfisTM 

Brornoform 

Brornorncttww 

Carbon tftracfiloridft 

- CMorotMnzsrw 

Cntoroethane 

2-CWoro«tfcyMny1 atfwr 

Chio reform 

t-Oitorofwan* 

Gitoromethane 

ChloromMhytfMtffyl • t t w 

2-ChlorottHuene 

4-CMorato(u«fl« 

Oibromocnlorornethane 

Dibromomxrwrw 

i,2-Dlchlorobenzene 

1 ̂ •OtcrttorotMnzarw 

1.4- Oichlorooenzsne 

UlCtnOfOdinUOfOfTWttlSntt 

PATE BgCBVgQ 1 1 - 2 7 - 9 0 OATE ANALYZED 1 2 - 3 - 9 0 

B-6 
4'-6' 

L43S0 

<110. 

<S700. 

<57. 

<11. 

<110. 

<110. 

<11. 

*' 

<110. 

< 1 1 . 

<110. 

<110. 

<1100. 

<S7. 

<57. 

<11. 

<110. 

<S7. 

<I10. 

B-6 
6'-8» 

L4381 

<12. 

<120. 

<6000„ 

<60. 

<12. 

<120. 

<120. 

<12. 

<120, 

<12. 

<120. 

<120, 

<1200. 

<60 

<60 

<12. 

<120 

<60 

<120 

HS 

I Pigc 1 of 2 

OBG Laboramrws. Inc.. an O'Brien A Gen Limned Company 
Authortsfd 
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LABORATORIES, INC 

Volatile Organics 
Method 8010/8020 

CUENT. HARTER, SECREST & EMERY 

oescftipnoN Enarc-Q Machine P r o d u c t s , Honeoye F a l l s L J f ^ 

JOB no 2 3 8 7 , 0 0 6 , 5 1 7 

\qf - w i t ' Soi ls 

DAT! COLLECTED 1 1 - 2 6 - 9 0 

DESCRIPTION: 

SAMPLE NO.: 

1,1-Dlcfttoroethane 

1,2-Dlchloreethan* 

1,1-OfcMorMtfiytaiw 

l,2-DicWoro*hyt«n« (total) 

Dlchtoronwthaiw 

1,2-DicMoropropane 

da-13-DWitoropropytafw 

trans* 1,3-Oichtoroprepylana 

Btiylbanzana 

1,1 ̂ 2-Tanchtonwthana 

i,iti£-1tamchtoKwth*M 

Tetracntaroethytane 

TWu«o« 

1,1.1-THctitoroethane 

1,1^-lHctitoroaOWM 

IHcMorMtfrytena 

H tcl rtoiufluoiumattw 

1 ,2j3-"Th'chJctopropane 

Vtny» chloride 

Xyt«n« (total) 

3A7X KECHVED _ i i l ? Z l 2 £ . DATE ANALYZED 1 2 - 3 * 9 0 

B-6 
4 ' -6 ' 

L4380 

<u. 

B-6 

L4381 

<12. 

V 

<34. <36 

Methodology: USEPA.SW-S44 NowwnMr 1964, 3m Edition 

Cartfflesttan N&: 10155 

Unto; UgAg dry weight W6 

OBG Uboraioriti Inc. an O'Brm&Gm Limttad Company 
5000 Brittontittd Partnwy / Suite 30a Box 4942 / Syracusa. NY 13221 / (315) 437-0200 

Authorized: fit*** 
4t 

; Page 2 of 2 

,*~r £ 
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LABORATORIES, INC. 

Volatile Organics 
Method 8010/8020 

. joiMQ 2387.C06.517 

ofBM,,0T,nN Eisaic-O Machine Products, H?*.eoy« 

P^Tf m i i rtrrm 1 1 - 2 8 , 2 9 - 9 0 

DESCRIPTION: 

SAMPLE NO.: 

Senzane 

Benzyl chtorida 

Bia (2-critaroethcwy> mattiana 

Bromobanzena 

Bfomodicftlofornatftane 

Bromoform 

Brofnornattiana 

Carton tetrachloride 

Chtofotoenzane 

Oiioroethane 

2-Chloroathytviny( ether 

Chloroform 

1-Chioronaxine 

Chloromethane 

Ch lot ucnatri ytmetriyl ether 

2-Chkjrotoiuene 

4-Chlorotoruene 

Dibromocnloromettiane 

Ofbtornomathane 

12' Oichlorobanzane 

1,3-Oictiiorobartzene 

t ,4-0ichlorobanzena 

Otcfttonxiifluofomattiana 

B - l 
4 ' -6 

3ATCRI 

t 

L4966* 

<120. 

<1200. 

<58,000. 

<S80. 

<120. 

<1200. 

<1200. 

<120. 

> ' 

<1200. 

<120. 

<1200. 

<1200. 

<12,000. 

<580. 

<580. 

<120. 

<1200. 

<580. 

V 

<12 
f 

00. 

(CSVEO 1 2 -

| B-l 
6 ' - 8 ' 

L4967* 

<110. 

<1100. 

C57,Q00. 

<570. 

<110. 

<1100. 

<1100. 

<110. 

' 

<1100. 

<110. 

<1100. 

<1100. 

(11 ,000 . 

<570. 

<570. 

<110. 

<1100. 

<570. 

' 

< l l 

f 

00. 

F o i l s , MY 

4-90 

B-l 
Rinseate 
Blank 

L4968** 

<1. 

<10. 

<S0O. 

<5. 

<1. 

<10, 

<10. 

<] 

' 

< 4 

' 

<10. 

<1. 

<10. 

<10. 

<100. 

<5. 

<5. 

<1. 

<1Q. 

<5. 

> 

<1( 
' 

3. 

MATRIX: 

OAT 

B-3 
0 ' -

E ANALK 

L4969* 

<12. 

<120. 

<5800. 

<58. 

<12. 

<120. 

<120. 

<12. 

i t 

<120. 

<12. 

<120. 

<120. 

<1200. 

<58. 

<58. 

<120. 

<120. 

<58. 

1 

<1 20. 

Soi l 

TED 1' 

, Wat 

2-6,7 

B-3 
4'-6* 

L4970* 

<11. 

<110. 

<5600. 

<56. 

<11. 

<110. 

<110. 

<11. 

^ • 

<110. 

<11. 

<110. 

<110. 

<1100. 

<S6. 

<56. 

<11. 

<110. 

<56. 

• 

<1 10. 

sr 

-90 

" B-3 
6 ' - 8 ' 

14971* 

<11. 

<110. 

<S700. 

<57. 

<11. 

<110. 

<110. 

<11. 

* 

<110. 

<11. 

<110. 

<110. 

<1100. 

<57. 

<57. 

<11. 

<110. 

<57. 

N 

<1] 

' 

L0. 

N l 

OBG Laboratories, Inc., an O'Srm&Gm Limited Company 
<fw\ aWmwrii«iH o-tnwav l Suit* inn flny m ? i StfmruM. NY 132?' ' (3151 437-0200 
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LABORATORIES, INC 

Volatile Organics 
Method 8010/8020 

~ . ™ T _ HARTER. SECRE5T 8 EMERY 

DESCRIPTION Enarc-0 Machine Products. Honeoye F a l l s , NY 

joiMQ. 2387.006.517 

DATE COLLECTED 1 1 - 2 8 . 2 9 * 9 0 

DESCRIPTION: 

SAMPLE NO.: 

DATE RECEIVED 1 2 - 4 - 9 0 

1,l»Dichloroetfww 

12.* Olchlorofltftane 

1,1»Dictiloro«tiyf«n« 

1^-Oichloroetttylen* (total) 

OtcMoromemans 

1,2'Oichioropropant 

ds* 1 «3*OIchlorep(OpytoM 

trans • 15* DicfttorepTopytene 

EttiyttMnzstw 

l,i,2,2-T»tr»cfttoro«hane 

T«trachtoro«thylene 

Ibtuenr 

1,1,1 -THchtoroetfiane 

1,1^-THchterothant 

Trichloroethyteiw 

•ptcHtofufluoromthw 

1 2 3 -Tricfttaropropane 

Vinyl ctttortd* 

Xytone (totaO 

<120. 

' ' 

210. T 

<120. 

\ 

A7f 

I 

n O 

COflMIMfTtS! 

B-1 

4»-6' 

L4966' 

B-1 

6'-8' 

L4967' 

<110-. 

1 
<340 

B-1 

Rinseate 

Blank 

L4968*1 

<1. 

<3 

MATRIX: Soil. Water 

DATE ANALYZED 12-6,7-90 

B-3 

0'-2* 

14969' 

<12. 

<12. 

76, 

480. 

<12. 

<120. 

<12. 

v " 

490.T 

29. Tl 

860.J" 

<120. 

1700 J" 

<12. 

<3S. 

B-3 

4'-6' 

L49701 

<11. 

150. 

<11. 

74.T 

<11. 

<34. 

B-3 

6'-8* 

L4971* 

<11. 

24, 

<11. 

1 
24. T 

<11, 

81.T 

< 1 1 . 

<34. . 

Htftodolooj: USEPA^W-844 NowwnMr 1984 3rd Edition 

Cwtwicwion Na: 1 0 1 5 5 I H % 

OBG LaDoratonw. Inc. an O'Bnw&Gen Umnsd Comoany 
Authorized: 

*ug/kg dry weight 

**Ug/l 

Page 2 of 2 

,JM2Z^L 
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LABORATORIES, INC 

HARTER, SECREST S EMERY 

Volatile Organics 
Method 8010/8020 

J O , ^ 2387,006.517 

ne^rtiiDTinH E n a r c - 0 M a c h i n e P r o d u c t s , H o n e o y e 

DATE COLLECTF" 1 1 - 2 7 , 2 8 ,2S 

DESCRIPTION: 

SAMPLE NO.: 

Benzene 

Benzyl chloride 

BEs (2-cftloroethoxy) methane 

Bro mo benzene 

Bromoform 

Bfomoraethine 

Carbon tetrachloride 

Chkxooenzene 

Chioroethane 

2-CWoraethyMnyl ether 

Chloroform 

1 •Chlorehexane 

Chloromethane 

ChkMomethytrnachyt ether 

2-Chlorotoluene 

4-CWorotoJuene 

Oibromochtorornethane 

Dibrornontethane 

1 ̂ •Oichtorobenzene 

13-Dtchlorobenxene 

1,4-Oichtorobenzene 

DtehioRKlrfhJorornethane 

"90 DATE Ree*nn?D 1 2 -

B-3 
Rinseate 
Blank 

L4972» 

a. 
<10. 

<S00. 

<s. 

a . 
<10. 

<10. 

<1. 

1 r 

<10. 

<1. 

<10. 

<10. 

<100. 

<5. 

<5. 

<1. 

<10. 

^5. 

V 

<1 

< 
3. 

B-4 
6 ' - 8 ' 

L4973** 

<11. 

<110. 

<S400. 

<S4. 

<11. 

<110. 

<110. 

<11. 

• ' 

<110. 

<11. 

<110. 

<110. 

aioo. 
<S4. 

<S4. 

<11. 

<110. 

<54. 

s 

<1] 
t 

. 0 . 

F a l l s , NY 

4-90 

B-4 
8 f - 1 0 ' 

L 4 9 7 4 " 

<12. 

<120. 

<6000. 

<60. 

<X2. 

<120. 

<120. 

<12. 

i > 

<120. 

<12. 

<120. 

<120. 

<1200. 

<60. 

<60. 

<120. 

<120. 

<60. 

> 

<12 
' • 

Q. 

MATRIX: 

DATE 

B-SA 
4»-6 

ANALY 

I 

L497S** 

<11. 

<110. 

<5700. 

<S7. 

<11. 

<110. 

<110. 

<11. 

' t 

<110. 

<11. 

<110. 

<110. 

<110Q. 

<S7. 

<57. 

<11. 

<110. 

<57. 

\ 

<U 

• 

0 . 

Soi l , Water 

an 12-6,7 

B-SA 
1 2 ! - 1 4 ' 

L4976** 

<11. 

<110. 

<5600. 

<56. 

<11. 

<110. 

<110. 

<11. 

• 

<110. 

<11. 

<110. 

<110. 

<1100. 

<56. 

<56. 

<11. 

<110. 

<56. 

\ 

<11 
' 
0 . 

•90 

* B-SB 
0»-2* 

L4977** 

<12. 

<120. 

<590Q. 

<S9. 

<12. 

<120. 

<120. 

<12. 

' 
<120. 

<12. 

<120. 

<120. 

<1200. 

<59. 

<S9. 

<12. 

<120. 

<59. 

\ 

<12 
' 
0 . 

w 

OBG Laboratories. Inc.. an O'Brien A Gen limited Company 
5000 Brttonfietd Parkway / Suito 300. -Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized 

Date 

. /7't£''^? £ 
January 18, 1991 
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LABORATORIES, INC 

Volatile Organics 
Method 8010/8020 

a j W T _ HARTER. SECRE5T S EMERY 

OESCBIPTION Eiiarc-C Machine Products, Honeoye F a l l s , NY 

JOB NO. 2 3 8 7 . 0 0 6 . 5 1 7 

MATRIX: S o i l , Water 

DATE COLLECTED 1 1 - 2 7 . 2 8 . 2 9 - 9 0 DATE " n n v w 1 2 - 4 - 9 0 DATE ANALYZED 1 2 - 6 , 7 - 9 0 

DESCfllPTION: 

SAMPLE NO.: 

1,1-OichJoroethane 

1,2-Dichloroethane 

1,1-DJctitoroetftytono 

1,2-OichtoroethyIane (total) 

Ofchlorometham 

1,2-Dichloropropana 

da-1>OIchtoropropy»«n« 

trans-1Z • Dlchloropropyiene 

Qnytbanzsne 

1,1 ,2^-Tetracntoroethane 

1,1.1^-*WracnJorothane 

latracnloroethylene 

Toluene 

1,1,1 -Tricntoroethane 

1,1^-lHcMoroemane 

Thcntofoetnylene 

THcntorotTuoronietiiBne 

1 2 3 -Trichtorepropane 

Vinyl chloric* 

Xylene (total) 

B-3 
Rinseate 
Blank 

L4972* 

<3. 

CommaniB: '""Laboratory Contaminant 

B-4 
6'-8* 

L4973** 

<11. 

I 
13 . T 

<11. 

<33. 

B-4 
8»-10' 

L4974*1 

16. 

<12. 

<12. 

900. 

<12. 

<120. 

<12. 

B-SA 
4'-6* 

L497S' 

<11. 

41.J1 
<120. 

1400 .3 

<12. 

<36. 

B-5A 
12*-14* 

L4976** 

<11. 

B-SB 
0 ' -2 ' 

L49771 

<12. 

v 
12U1 

<12. 

<34 <33. <3S 

Methodotogy: USEPA^W-we. Movwnow 198& 3rd Edition 

Certfflcetton Ma: 1 0 1 5 5 | <~Q 

Untto: •w/i 
**UgAg dry weight 

w /Page 2 of 2 

OBG Laboratories. Inc. an O'Brien iGere Limrted Comoany 
«009rmonti»kl Parltwav I Suitfl 30a Box 49*2 ' Svnteu*w NV «991 /131*1 iT7.flM0 

—y&.*~ £^<Lj-
0mlm, January 18. 1991 0( 



Volatile Organics 
Method 8010/8020 

\BORATORIES, INC 

iif.nTFTi, ^rmw » ^ JOB NO. 2 3 8 7 . 0 0 6 . 5 1 7 

CLIENT 
Snar^-Q Machine Products, honeove rails. NY 

MATRIX: Soil 

DATE COLLECTED 
11-27.28-90 DATE RECEIVED 1 2 - 4 - 9 0 

DATE ANALYZED 12-7-30 

a. 

r 

f 

\ 

DESCfllPTlON: 

SAMPLE NO.: 

Banxana 

Banzyl chlorida 

Bla (2'CTtioroathoxy) mathana 

Bromooanzana 

BfOfnooc^iofOfnatnana 

Bromotoi in 

BnxnoiTiatftana 

Carbon tatracntarida 

ChtofobanTana 

Chlotoattiana 

2-Chtoroathytvinyl atrtar 

Chloroform 

1-CNoronaxana 

Chloromethana 

Qikwmnaaiyimatfiyt atrtar 

2-Chtorotoluana 

4-Chlorototuana 

Oibromochtoromatriana 

Olbfomomathana 

1.2-Oicrtiarobanzane 

13'Oiciitorobanzena 

1 .4-Olcfttorooanzafie 

DIcttorodHtuoromathana 

B-5B 
2,-4* 

L4978 

<12. 

<120. 

<S40G. 

<S9. 

<12. 

<120. 

<120. 

<12. 

<120. 

<12. 

<120. 

<120. 

<1200. 

<S9. 

<59. 

<12. 

<120. 

<59 

<120 

B-5C 
6*-8' 

L4979 

<11. 

<110. 

<S600. 

<56. 

<11. 

<110. 

<110. 

<110. 

< i l . 

<110. 

<110. 

<1100. 

<56. 

<S6. 

<X1. 

<110. 

<S6 

<110. 

B-5C 
14»-16' 

L4980 

<12. 

<120. 

<6000. 

<60. 

<12. 

<120. 

<120. 

<12. 

<120. 

<12. 

<120. 

<120. 

<1200. 

<60. 

<60, 

<12. 

<120 

<60 

<120 

B-5D 
0'-2' 

L4981 

<12. 

<120. 

<S800. 

<58. 

<12. 

<120. 

<120. 

<12. 

<120. 

<12. 

<120. 

<120. 

<1200. 

<58. 

<58. 

<12. 

<120 

<58 

<120 

B-5D 
10'-12' 

L4982 

<110. 

<5700. 

<57. 

<U-

<110. 

<1X0. 

<11. 

<110. 

< 1 1 . 

<110. 

<110. 

<1100. 

<S7. 

<S7. 

<11. 

<110. 

<57. 

<110. 

B*5E 
12,-14» 

L4983 

<110. 

<5700. 

<57. 

<11. 

<110. 

<uo. 
< 1 1 . 

<110. 

<11. 

<110. 

<110. 

<1100. 

<57. 

<S7. 

<11. 

<110. 

<57. 

<110. 

OBG Laboratories, inc.. in OShaniGan Umitad Company 
5000 BnttonfteW Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 
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LABORATORIES, INC 

Volatile Organics 
Method 8010/8020 

. l f ^ FARTER. SECREST & EMERY 

DESCRIPTION E n u r e - Q Mflp.hin^ P r n d u e t s . H r m » o v e F a l l s . MY 

JOBHO. 2387.QQ^, HZ. 

MATRTY: cjo-jT 

OATE COLLECTED 1 1 - 2 7 . 2 H - 9 Q DATE RECEIVED 12-4-9Q 

DESCRIPTION: 

SAMPLE NO.: 

1,1-OtentoroaihaM 

1,2-Oichloroethana 

U-OlchtoroathyHme 

1,2-OicMoroetrrylene (total) 

Dicfttofomethane 

1,2-DlchtOfOpropane 

eta* 1 ̂ Olchtonjpropylene 

trana^£*Dlcnloropropyfaft« 

Elhylbenzafw 

1 /lX2-Tetr*cMoroethane 

Tetrachtoroetrtyiene 

Tbiuene 

U/l-THchtoroethane 

1,1^-lHchtoreathan* 

Wchtoroatnytafie 

THcMoroftucfomethane 

1 £3-Trichtoropro0ane 

Vinyl chlorite 

Xylene (total) 

B-SB 
2»-4' 

L4978 

<I2, 

<35 

B-5C 
6,-8» 

L4979 

<11. 

<34 

comment*: 'Laboratory Contaminant 

B-5C 
X4'-16' 

L4980 

<12. 

24U* 

<12. 

<36. 

DATE ANALYZED 1 2 - 7 - 9 0 

B-5D 
0<-2' 

L4931 

<12. 

22U* 

<12. 

B-5D 
10 ,-12 l 

U982 

< l l . 

14'Ufe 

<11. 

<3S 

B-5E 
12-*-14* 

14983 

<11. 

14'Jt 

<11. 

<34. <34 

Methodology: USEP*.SW-6«a, Nowmor 1966. 3m Edition 

Cwtffleadon Na: 1 0 1 5 5 

unite: UgAg dry weight 

• Page 2 of 2 

OBG Laboratories. Inc., an O'BhenA Gtn Lnwfed Company 
5000 Bnttonfietd Parkway < Suite 30a Sox 4A42 / Syracuse, NY 13221 / (315) 437-0200 

Authorized: 

J 

'rfU^^ X 
Date: January 19. 1991 01 
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Volatile Organics 
Method 8010/8020 

LABORATORIES, INC 

HARTER, SECREST & EMERY 
CLIENT. 

J M J M 2387.006.517 

nfscmnoM, Enarc-0 Machine Products, Honeoye Falls, NY 

MATRIX: Soil 

DATE COLLECTED U - 2 9 - 9 0 DATE SECEJVED 12-7-90 0ATH MAL77SQ 12-11-90 

DESCRIPTION: 

SAMPLE NO.: 

Benzene 

Benzyl chloride 

Bis (2-chtoroethoxy) methane 

Bromobenzene 

Brernodichtorornethsji* 

Bromoform 

Bramometfiane 

Carbon tetrachloride 

ChkMoberoene 

Chioroethane 

2-Chtoroethytvinyl ethec 

Chloroform 

1-Chtorofwane 

Chloromethane 

Chtoromethytmethyt ether 

2-Chlorotoluene 

4-CNorotoluerw 

Oibromochlorornemane 

Olbramofnetharw 

l.2>Dichlorobenzene 

1.3-Dlchlorobenzene 

1,4-Oichlorobenzene 

Otehtorodlftjcvornethane 

B-2 
6'-8' 

LS397 

<U. 

<110. 

<S600. 

<56. 

<11. 

<110. 

<no. 
<i 

* 

1. 

/ 

<110. 

<n. 
<110. 

<110. 

aioo. 
<S6. 

<56. 

<11. 

<110. 

<3 

<11 

6. 

.0. 

B-2 
lQ'-lQ.S' 

L5398 

<12* 

<120. 

<6000. 

<60. 

<12. 

<120. 

<120. 

<1 

• 

2. 

<120. 

<12. 

<120. 

<120. 

<1200. 

<60. 

<60-

<120. 

<12Q. 

<6 

<12 

0. 

1 

0. 

IS3 

OBG Laboratories, inc.. an O'Brim&Gem Lirmtad Comoany 
5000 BmtonfieW Partcway / Suite 300. Box 49*2 / Syracuse. NY 13221 / (315) 437-0200 

Authorized 

Date January 18, 1991 
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I 

•I 

.ABORAT08SES, INC 

Volatile Organics 
Method 8010/8020 

n . e M T HARTER. 5ECREST S EMERY JQBMQ. 2 3 8 7 . 0 0 6 . 5 1 7 

otscwrnct: Enarc-Q Machine Producta^ i joneove F a l l s . NY 

DATE COLLECTED 1 1 - 2 9 - 9 0 

DESCRIPTION: 

SAMPLE NO.: 

1,1-OtcMoiMtftaM 

i,2.0ictiloroethane 

1f1-Dichtoroethyen» 

1,2-Dlchloroethylene (total) 

Dlcntorcmetha/ie 

12' Dlchtaropropane 

0«-15-Dlctit0f0propyl«n» 

trans-U-Dichk3ropropyl«ne 

EttiyttMflzarte 

1,1.W-TetracWoroethane 

1,1,13-Teoachloroetnane 

T«tractiloro0thyi*ne 

Tbluene 

1,1,1 .THchtoroethane 

1.1,2-THctilorottfw 

TKchioroelhytene 

lHcntoronum w neui sne 

1 ,Z3 • Ihctilorapropanft 

Vinyl cntoride 

Xylene (total) 

Comments: 

MATRTYr S n i l 

DATE « « « W P 12-7-90 OATe ANALYZED 1 2 - 1 1 - 9 0 

B-2 
6»-8' 

L5397 

<11. 

<34 

B-2 

10'-10.81 

LS398 

<12. 

yf 

200.^" 

<X2. 

<120. 

w 

<12. 

st 

30.T 

.<12. 

<12, 

<120. 

1200.3" 

<12. 

<36. 

0BG laboratories. Inc. an Q'Brisn&Gan Limited Company 
5000 QrinontiMd ParKway / Suite 300. Bin 4942/ Syracuse. NY 13221' (315) 437-0200 

Methodology: USEPA.SW-Wfl. Nommtwr 1986. 3ra Edition 

Certification Ha: 10155 

Un»te: UgAg dry weight ISM 
Page 2 of 2 

Authorized: 

o«e: „ January 18. 1931 
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i 
1 
1 
1 
1 
1 
t 
1 
k 
fa 
k 
k 
k 
k 
k 
k 

LABORATORIES, I N C 

Laboratory 
Report 

^ . w HARTER, SECREST ft EMERY JORMQ 2387.006.517 

ppci-aiPTtoN Enarc-0 Machine P roduc t s . Hcneoye F a l l s . NY 

MATRIX: S o i l . Wat*r 

DATB em i vrrrm 11-29-90 

B - l , V - 6 1 * 

B - l , Rinaeate Blank** 

Sample # 

L4966 

L4968 

TOTAL 
LEAD 

14. 

<o.os 

DATBMCHVTO 1 2 - 4 - 9 0 

* 

Comnwnts: Ceftmeattan Ha.: 1 0 1 5 5 l$S 

OBG Laboratories, Inc. an O'Brien * Gere Urwad Company 
5000 Bnttonfietd Pancway / Suits 300. BOK 4942 / Syracusa. NY 13221 / (315) 437-0200 

Unto: 

Author! 

0 

*mg, 

**.• Janu. 

'kg dry we: 

i rv 18. 19< 

>ght 

c 



1 
I 
1 
1 

1 
t 

LABORATORlEa INC. 

^ , B M T HARTER. SECREST S EMERY 

Laboratory 
Report 

DESCRIPTION Enarc-0 Machine Pytfrr?.* ,.»?"*<*** ?*}!$.:.. NY,_.,. 

JOB MO. 2387,006.517 

MATRIX: S o i l s 

. DATE COLLCCTCO 1 1 - 2 6 - 9 0 PATgpgc»vm 1 1 - 2 7 - 9 0 

B-6, 4»-6» 

B-6, 6 ' - 8 ' 

ContfiMfitB.; 

Sample t PERCENT 
TOTAL 
SOLIDS 

L4380 

L4381 

OBG LaPonariw. Inc. tn 0'8rm&G*n Limtmi Comptny 
5000 BrittonfwW Parkway / Suit* 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

87, 

84, 

CartMeatton M a : 1 0 1 5 5 

Urttt*: % ISC 

Authorized: ̂ -f&yuzj. '4L**£<-

n.«>. January 18. 1991 TJ 



B 
^ " " ' " * ™ " "™" 

B r: r= —= ^s 

Laboratory 
Report 

• --
LABORATORIES, INC 

m 
" « t«U T HARTER. SECREST & EMERY M m 2387.006.517 
— _„„„,.,-.-#,rm Ena.rc-0 Machine PTd ' in t ? . Honeove Fi 

Si^H n C B P D i D T I i l N J * i * f c h * w \ * i*wwt&,i»**w » . \. \fci*M * " *<*-»»»•»'- -̂  * * 

i l l S j , NY 

RATS M I igciBU 11—29 "90 

1 
I 
1 
• B - l , 4 » - 6 ' 

B - l , 6 , - 8 l 

• B - l , R insea te Blank 

B-3, Q ' -2 ' 

ft B -3 , 4 » - 6 ' 

B-3, S ' - S ' 

ft B-3 , R insea te Blank 

* • B-4, 6'-8» 

£ ' B-4, 8'-10> 

Sample * 

L4966 

L4967 

PERCENT 
TOTAL 
SOLIDS 

86 . 

8 7 . 

L4968 

L4969 

L4970 

L4971 

L4972 

L4973 

L4974 

• i B-5A, 4 ' -6» L4975 

— B-SA, 12'-14» 

J | B-5B, 0*-2* 
B-SB, 2 ' -4» 

B B-SC, 6 ' - 8 ' . 

B-SC, 14 ' -16* 

H | B-SC, 0 ' - 2 ' 

™ B-5C, 1 0 ' - 1 2 ' 

g j B-5E, 1 2 ' - 1 4 ' 

L4976 

L4977 

L4978 

L4979 

L4980 

L4981 

L4982 

L4983 

86 . 

89 . 

8 8 . 

-

92 . 

8 3 . 

8 8 . 

9 0 . 

85 . 

8 5 . 

8 9 . 

84 . 

86 . 

8 7 . 

87 . 

MATRIX: S o i l , Water 

OATS BCCSVBD 1 2 - 4 - 9 0 

^ 
^ ^ Commit,: Crtmerton Ha: 10155 

. vJL*^6dW±J~ 
I H OBG Laboratories. Inc., an O'SnmdG«reLimrt0d Company 1QC 
T B 5000 Bnttonfiekj Partway / Suits 300. Box 4942/ Syracuse. NY 13221 / (315) 437-0200 Oat* J anuary W t 13-n 



I 
I 
I 
I 
I 
i 

1 
1 
I 
I 
1 
I 
f 
ft 

ft 

Laboratory 
Report 

M p v ooa NO. - 1 3 8 7 . 0 0 6 . 5 1 7 
i irr-n-, "™*T * B C R Y • „ „ . m • 

11-29-90 
OATE COLLECTED ^ ** ••• 

OATH RECOVeO 
1 2 - 7 - 9 0 

Sample * PERCENT 
TOTAL 
SOLIDS 

B-2, 6 ' - 8 ' 

B-2, lO'-lO.S" 

L5397 

L5398 

Comments: 

3 9 . 

8 3 

s±r^SES£Ssr5=r«*'«».-w-

i 

Cwtinctton Ma: 10155 

Urtttt: % 

Authorized: 

Oat*:. 

I * 

T . W . „ r V 1 8 . 1 9 9 1 
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I 
*BCRATOPIES, INC, 

CLIENT HARTER. SECREST & EMERY 

Volatile Organics 
Method 502 

JOB NO. 2 i87.003.517 

DESCRIPTION Snare-0 Machine P r o d u c t s . Honeoye F a l l s . NY 

MW-1 M A T R I X : W a t c T 

SAMPLE NO. L 6 7 1 4 DATE COLLECTED 1 - 7 * 9 1 DATE RECO. 1 - 8 - 9 1 DATE ANALY2gp 1 - 1 1 - 9 1 

Chloromettiajie 

Bromomethane 

Oichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Thchiorofluorometfiane 

1,1-Dichloroethene 

Brornochlorornethane 

1,1-Oichloroethane 

j a n s - 1 Z - Dlchioroethene 

ciS'i.2-Dichloroethene 

Chloroform 

'1,2-Dichioroethane 

Oibremomethane 

1.1,1 -Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

1 ̂ •Oichlorapropane 

2.2-Dichlorcpropane 

Comment!: 

<X0. 

<1. 

<I0 

<1 

L 

<1 

-0" 

1,1 •Olchlofoproperte 

. cta>Tt3*OtchfOfopropenO'. 

THchloroethene 

i' T^OIehlofoprepsm 

Dtbremochlororrwthane 

. T.lZ-Trtchtoroethane 

trans-1 ̂ -Olchloropropene 

1,21-Olbfomotjtnane 

Bromofonn 

TI1,TX-T*trachtofoethane 

1 Z3-lrichloroprapane 

U£2-l«trachloroethane 

letfachtoroetherw 

CMofobenzsn e 

Bromobefizen e 

2-ChlorotDluene 

4-Chlorotoluene 

1 J3-Olchtorobenzene 

13.- Oichlorobenzene 

1,4-Otchtarobenwne 

Methodology: EPA/600/4-88/039 

Carttflestlon Na: 10155 

ppb 

< 1 . 

< 1 . 

3. T 
< 1 . 

< 1 0 . 

<10 . 

< 1 -

<5. 

- I 6 O 

OBG Laooratories, inc. an O'Brien 4 Gere LimrtaQ Company 
5000 Brinonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

Date February 11 , 1991_ mr<M 

http://2i87.003.517


Volatile Organics 
Method 503 

BORATOR1ES, INC. 

fitiwiT HARTER. SECREST S EMERY 

ofeSCAiKTiON Enarc-0 Machine P r o d u c t s . Honeove F a l i s . NY 

.JOB wo. 23*7 .nm qi7 

M W - 1 MATRIX.: Watrrr. 

SAMPLE NO. L6714 DATE COLLECTED 1 - 7 - 9 1 DATE RECD. l - S - 9 1 DATE AMALYTgp 1 - 1 4 . 1 5 - 9 1 

Benzene 

Trichtoroethene 

toluene 

Tetrachloroetrtene 

Ethylbenzene 

p-Xytene 

Cniorobenzen*-

m -Xylene 

Q-Xyiene 

Isopropyibenzene 

Styrene 

N-Propyl benzene 

tert-Butytbenzene 

2-CNorotoluene 

Comments: 

< 1 . 

•*TT-."L-r.**-' 

sec-Butyl benzene 

- rj33Vlrfmethytbenzene> 

4-isopropyltoiuene 

TrZ4-lRmethyibenzene 

1,4-Oichtorobenzene 

t^^OicMorabenzefw 

N-Butylbenrene 

-TZ-OlcMorabefoan* 

Hexacnlorobutadiene 

r^4-ThcWofobenzBne 

Naphthalene 

T^J-lHehtorobenzane 

Methodology: EPA/eoo/4-aa/039 

Certtftestlon Mo.; 10155 

<s. 

6( 

OBG Laooratones, Inc.. an O'Brwi&Gan UmittO Company 
5000 Brittonfiekl Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized 

Date: February 11. 1991 . opo 



p 
p 
p 

^ORATORIES, INC. 

cu£NT HARTER. SECREST & EMERY 

nescaiPTiON Enarc-0 Machine Products. Honeove Falls. 

MW-2 

JDL 

Volatile Organics 
Method 502 

.JOB HO 23S7.Q03.S17 

JKX&IiL: Water. 
SAMPLE NO. L6715 DATE COLLECTED 1 - 8 - 9 1 DATE SECO. 1 - 8 - 9 1 DATE AMALYTEP 1-1A-Q1 

Chloromethane 

Bramomethane 

Dlchtorodifluoromethane 

Vinyl chloride 

Chtorotthane 

Methylene chloride 

"Wchtorofluorometnane 

i,l*Dlchloreethene 

Bromochioromethane 

1,1-Oichloroethane 

trane-IZ-Oichloroethene-

cis-1,2-Oichtocoethene 

Chloroform 

1.2'Oichloroethane 

Dibromomethane 

1,1.1 •Th'chloroethane 

Carbon tetrachloride 

Bromodichtoromethane 

1,2-Olchtoropropane 

2.2-Oichloroprooane 

Comments: 

PPb M * 
..•'-^«-i <rrnnp_ •* j u*Otehkxoprooane 

~" ciB»tff-Dlchtoiupibpen» '"-

THchloroethene 

< 1 0 0 . * f^QicWoropiopanet "V 

<100. 

<ioo..: 

3500. 7 

<1Q0. 

«£ii->:± 

« - / . : J — \ i • " L A " ' 

- , , , . , 

' 

Oibromochloromethane 

- T.T -̂THcWoioethaiie-

- -y'i trana-1,3-Otehlofopropeno 

Ti-Otbromoethane 

l.T.lZ-TetracWoroethane 
. . . . . . . . . . _ „ . - . . - - ' - ' • " — - • • • ' 

12J-TMchlorepropan» 

UA2>Teiiadrtuiuettian» 

Tetrachloroethene 

. Chtorobenzsnet 

<XOO0. Bromoben»ne 

<1Q0. 2-Chkxottluene 

4-Chloro toluene 

12 -Otehlorotoenzene 

1,4-Olchlorobanzene 

ttatftodotogy: EPA/WO/*-88/039 

CartMcatton Na: 1 0 1 5 5 

<1000. 

aooo. 
aoo. 

<500. 

06Q Uooraones. Inc. an Q'BrmA Ge» Umited Company 
5000 BrittontieW Parkway / SuitB 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

Date; 

a 
&M&-

February 11. 1991 000 



\BORATORIES, INC 

Volatile Organics 
Method 503 

nicuT HARTER, SECREST I EMERY 

0£stAirV.a; Hnarc-Q Machine P r o d u c t s . Honeoye F a l l s , MY 

MW-2 _ _ _ _ _ _ 

.JOB no. 2 3 8 7 . 0 0 3 . S 1 7 

MATRIX: Water 

SAMPLE NO. L 6 7 1 5 DATE COUECTED 1 - 8 * 9 1 DATE RECO. 1 * 8 - 9 1 DATE AMALYTSP 1 - 1 4 - 9 1 

Benwne 

Trichloroethene 

"toluene 

Tetractiioroethene 

Emytbenzene 

p-Xylene 

Chtorobenzene 

m-Xylene 

o-Xytene 

Isopropylbenzene 

Styrtne 

N-Propytbenzene 

Mft* ButytbonxBiie 

2-Oilorotoluene 

3900. 

. <100. 

PP*> 
• . - - • t - l a n M I 

-;' '._. 4-CMoretoluene 

-̂  Brotnobwrone} • 
^ » r - - : - " ' - - v - - — - • • • • • 

sec-Butylbenzene 

;:; ̂ a^TRmettiylbenan© 

4-lsopropyttotuene 

-•^ T>2^-niiiiMhytbenx0ne 

'&-".!. ; 1,4-Olcfctorobenzene 

,'. T^OfchiorotonzBiio-

<100 
• * « - • • * • : . ' • > » . . - » • ' — ••*-&}'.•-.• 

N-Butytbenzane 

.TfZVQcMorabvnzsne 

HexacMorobutadiene 

; tX4-1HcMarobenxftne 

Naphthalene 

f ' 1,23 *IHctrtOfObeiuene 

1 < 

<500 

Comments: Methodology: EPA/600/*-esjow 

CoiUrKaUun Ho.: 1 0 1 5 5 

OBG Laooratones. Inc.. an 0'Brim i Gere ijrrit&d Pwipany 
EOOO BriRonfietd Parkway / Suite 300. Box 4942 / Syracuse. NY 13221' (315) 437-0200 

Authorized: 

Date Feb-marv 11. 1991 Qj 

file:///BORATORIES


I 

'ORATORIES, INC. 

!LI«IT HARTER, 3ECR2ST 6 EMERY 

Volatile Organics 
Method 502 

.JOB wo. _23a7.nny;T7_ 

escHii»'noi* Enarc-O Machine Products r ftoneove r f e l l a . MY 

MW-3 MAT-STY- W a t ^ 

AMPLE NO. L 6 7 1 6 DATE COLLECTED 1 - 7 - 9 1 OATE RECD. 1 - 8 * 9 1 DATE ANALYZED. 1 - U - n 9 . U 

Qiloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

CNoraethana 

Methylene chloride 

Trfchtorefluoremethane 

1,1-Dlchloroethene 

Bromochkxwnethane 

1,1-Oichloroethane 

nana-1X - Dtahtoroediefw 

era-1.2 • Olchloroethene 

Chloroform 

1.2-Dlchtoroethane 

Dibromomethane 

1.1,1 .Trichtoroethane 

Cartoon tetrachloride 

Bromodichloromethane 

1 ,2-Oichtoropropan© 

2,2 • Dichioropropane 

Cowrwnts: 

CLGQO* 

:1 
<100. 

'•:*-.'-'rr- * 

<iooo. 
470. J " 

<10Q-

1,1 •Otcntoroprooene 

;.'da>l^-Otafttoropropefle 

Trtchioreethene 

"7 .15-01ch»otopropane! ." 
I 

Dlbromochtororn eih&ne 

^ t;TX-TRcWofo«han« 

trans-1,3-OIchtoropropene 

r^-DttjromoethtJie 

Brornotorm 

: t.t,T£-T*racNoioetrtane 

1 A3-Trichtoropropane 

t,T^2-Tetrachioroetfiari« 

Tetrachtoroethene 

CMorotMtnzener 

Brornooenzene 

Z-ChiorotDluene 

4*Chlorotoiuene 

13-DlcMorobefuerm 

1 ,2-Olchtorooenzene 

1,4-DlchtoroowWBne 

Methodology: EPW600'4-8S/039 

Certmcstlofl Ma: 1 0 1 5 5 

OBG Laboratories, inc. an O'Brm&Gtn Limttod Compvry 
5000 Brmonfietd Partway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized 

Date 

7 

PPO 

<100. 
.'-- -s 

<100. 

5800. 3" 

<100* . 

<ioool 
<1000. 

<100. 

<500. 

6M 

W m i y U. 199 L. HQ0 



I 

I 
I 

BORATORIES, INC. 

Volatile Organics 
Method 503 

IUENT HARTfcft. SECREST 5 EMERY 

>escntPTiON E,iarc-0 Mschir.s P r o d u c t HoneovjLlallS. NY 

.JOB NO 

rMW_-3_ MATRIX: Water 

SAMPLE NO. L 6 7 1 6 DATE COLLECTED 1 - 7 - 9 1 DATE RECO. . 1 - 8 - 9 1 DATE ANALYZED 1 - 1 4 - 9 1 

Benzene 

THchloroethene 

Tbluene 

Tetrachloroethene 

Eihytbenzene 

p- Xylene 

Chiorebenzene 

m- Xylene 

o-Xy»ene 

Isopropylbenzene 

Styrene 

N-Prapylbenzeno 

tert-Butytbenzene 

2-Cnlorotoluene 

5600. 

<200. 

• - - - . W . - - -

. . . ... t _ - * • * . » • — . 

•:•) 4-CMorototuene 

DrafnooenmiB 

sec-Butytbenzene 

"7 T35*THwethy(benijflne> 

4-lsopropyltoluene 

\ TvZ*-THmetnYtberaane 

i 1,4-Olcntorobenzene 

T,3-Ctcntocobenzene 

N-Butytbenzene 

tMlcMorobenzene 

Hexacntorobutadiene 

1,£4-ftfehiorob«nz8ne-

Nephthaiene 

TZ3-THcWorobenzene 

<200 

<1000 

Comments: MattmdolOQy: EM/600/4- 88/039 

Certification No.: ' 1 0 1 5 5 

OBG Laboratories, inc.. an O'Brim&Gtn Limited Company 
5000 arittonfieid Partway / Suite 300, Box 4S42 / Syracuse, NY 13221 /1315) 437-0200 000 



I 
Volatile Organics 

Method 502 
I ORATORIES, INC 

S E N T HARTER. SECRSST $ EMERY 

l 
I 
I 
I 
l 
I 
I 
I 

.JENT _ 

SCAl^'HCN 

.JOB MQ. 2 3 8 7 . 0 0 3 . 5 1 7 

Enarc -0 Machine P r o d u c t s . Haneoye f & i l s ^ l f l l 

Jfibi T'VTPTY. W a t » r 

MPU HO. L6717 DATE COLLECTED 1 - 8 - 9 1 GATE RECO, ^ . J ^ a J OATE ANALYZED 1 - U - 9 A 

P 
P 

V 

Cnloromethana 

Bromomethane 

Dichtorodtfluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

IKchtoroftuoromethane 

1,1-Oichloroethene 

Bromocfitoromettiane 

U-Dichtoroethane 

(rens-1X* Dicntoroethene 

da • 12- Oichloroethene 

CMontonn 

1,2-Olchloroethane 

Dibromorrwthane 

1,1,1-Trichtoroetriane 

Carbon tetrachloride 

Bromodichloromethane 

1 Jt-Olchloropropane 

2,2-Oichloropropane 

Comments: 

ppO 

< 1 . 
- * t r -'• 

• * _ b . . » . . 

<1. 

<xo. 
11. a-
<1. 

1,1 •Oichioropropene 

cto-13^Cch(OfDpropene 

Trichloroethene 

tJ-OtdiKirotxoparttt-

Oibrarnocnloromethane 

1,1 jMRchlocoettianft 

trana-1,3-DlcWoropropene 

1,2-Dtbromoethane 

Bromoform 

1,1,1.Z-Tetracfttaroethane-

1 JW-THchtoropropane 

1,1 ZZ-letrachloroetnana 

letrachloroetriene 

Ctitorobenzene 

Bromobenzene 

2-CWoroWtuerw 

VChtorotoluene 

13-Olchtorobefizane 

1,2-Olctiloro benzene 

t,4-0tchlorot>enzene 

Matftodotogy: EPA/60Q/4-88/Q39 

Certmeation No.: 10155 

pots 

< 1 . 

46. ZT 

a. 

<io. 
<io. 

<s. 

»Trans-l,2-Dichloroethene and cis-1,2-Dichloroethene coelut'e using EPA Method 502.1. 
The response at this retention time was quantitated using a tTans-1,2-Dichloroethene 
response factor. 

OBG Uboratoriea, inc.. an O'Brian&Gv* UmiWt Company 
5000 Bnttontieid Partway / Suite 300. Box 4942 / Syracuse, NY 13221 / (315) 437-0200 

Authorized:. 

n»t«- February 1 1 . 1991 



I 
Uai 

30RATQRIES, INC 

CLIENT HARTER..SECREST 5 EMERY 

Volatile Organics 
Method 503 

.JOB NO. 2387.003.517 

DESCRIPTION Enarc-0 Machine P r o d u c t s . Hor.ec-ye F ? . U s , NY 

MW-4 MATRIX; water 
SAMPLE NO. L6717 OATE COLLECTED 1 - 3 - 9 1 DATE R6C0. 1 - 8 - 9 1 QATE AHALYZEn 1 * 1 4 . 1 5 - 9 1 

Banana 

Trichloroethena 

Tbluena 

Tetrachloroethsne 

Bhylbenzene 

p-Xylene 

CMorobenzsne 

m-Xylene 

o-Xytan* 

IsopropylDenzene 

Styrwie 

N-Propyib*n»ne 

ttrt-Butylbenzene 

2-Chtorototuene 

PP* 

60. 

<2. 

v•- ? 4-Cnlorotoiu«n« 

^ BfOinotMIUBI16> 

ppto 

<2 

- - r , „ a - r t 

- .-«*.•, ... 
sac-Butylbenzene 

iv.* .T£5-Tn*rnethy(b*nxBna 

4-lsopropyttoluena 

"/ T^4—Till > mhytbomane, 

1,4-0lch(oro&enzene 

T^dcMonoCienzana 

N-Butylbenzene 

tZ-OlcMorobavtzena 

Hexachtorobutadiene 

t^4*lHcttlorobei usna 

Naoritnaiene 

T,Z3-1KctiJorobenzens-

<10 

Comments: MtftOdOloqy: EPA/600/4.88/039 

C#ftiflc«t*on No.: 1Q1S5 

\(n 

08G Laboratories, inc.. an Q'Srivn&Gan Umrfetf Company 
5000 Brittonftetd Partway / Suite 300. Box 4942 / Syracuse. NY 13221 / (3151 437-0200 

A u t t w r t x J ^ M ^ //- yvM.—. 
Of. February 11. 1991. DJD1 



I 
ORATORIES, INC. 

Volatile Organics 
Method 502 

7.JCT HARTER. SECREST & EMERY 

•ASCRIPTION Enarc-Q Machine Products. Honeove F a l l s . NY 

.JOB NO—2387.nQ.vqi7 

MW-5 MA-mVX: W ^ H f 

r 
I 
I 
I 

MPL£ NO. L-6718 DATE COLLECTED 1 - 8 - 9 1 DATE HECO. . 1 - 8 - 3 3 DATE AMALYZEn 1 - 1 1 - Q 1 

I 
I 
I 

rChloromatfiSftB 

Brcmomethane 

Dlchlorodifluoromethana 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trfchtorofluorofnethane 

1,1-Oichloroethene 

Bromoehtorornetharw 

\1-Dichloroethane 

trans-12. • Olchtoroethene 

cis-1,2-Olchloroethene 

Chloroform 

l,2*0ichloroethane 

Dioromomethane 

1,1,1-Thcnioroethane 

Carbon tetrachloride 

Bromodichloromethane 

1,2-Oichloropropane 

2,2-Dichloropropane 

Commvnn: 

W* W* 
'-:*yr 

"., <XQ«.'"'.U''Q U-Olchtoroproperte 

<1. 

* - "—.•- 1- •-»^*-7.'«S1 

cie>t£*OtcrUofQpropene) 

IHchloroethene 

•T3>Oichtoopiopan» V . V : 

Dibromochloromethane 

. l.lZ-TncfikjroWhana 

"-:'_ 

. -

. i l " . 

...••-*•>;-;•.'$ trana-1 ,3-Olchioropropene 
' ' * - ^ ^ - . - ^ ^ ^ . . ^ - ^ T - * - • • - . . - . - : - . . . - - -

'*.'• ".TV"'-* 

t/ - - ^ "« j * . i i J 

f 

* 

< i o - ;,• 

< i . 

<1Q. 

12. 3 " 

< 1 . 

<1 . 

<1<K 

<10. 

VfcZ-Olbromoelhane 

Bromotorm 

- 1.1,tZ-Tetiachtoiotrtan» 

1 ,23-THchloropropane 

• i;iZZ-1taracrttoroetnane 

letrachloroethene 

Chtorobenzene 

Bromobenzena 

i-CNorotoiuane 

4-Chtorotoluana 

13* D left to 11 J ban in n e 

1,2>Dichlorobenzane 

1,4-Olchiorobenzefi9 

Cantnestfon Na: 1 0 1 5 3 

<ICL_. , 

<io. 
220. 3" 
CLO.. 

<1 

<S 

*Trans-l,2-Dichloroethene and cis-1,2-Dichloroethene coelute using EPA Method 502,1. 
The response at this retention time was .quantitated using a trans-1,2-Dichloroethene 
response factor. 

1BG Laboratories, inc., an Q'Bmn&Gtn Unrtad Company 
000 Brfflontieid Partway / Suite 300. Box 4942 / Syracuu, NY 13221 / (315) 437-0200 

Authorized 

Data: 

*jft&d*£ 
February 11. 1991 Ml 

http://2387.nQ.vqi7
file:///1-Dichloroethane


I 
I Volatile Organics 

Method 503 

i ORATORIES, INC 

CL'ENT H^RT™. fiPHtRST ft EMERY _ 

• E S C R I P T I O N '^an- . - f l M a c h i n e P r o d u c t s . . .Hnnpnvr? F f t l i f i . rtL 

• Mlk.5, — 

.JOB NO._2IfiXJHli-5rZ_ 

MATPTt- Wat^r 

I 
I 
I 
I 
I 
I 
I 
I 

AMPLE NO. I.671S 

Benzene 

Thchloroetnene 

Toluene 

Tetrachloroethene 

Ethytbenzene 

p'Xylene 

Chtorobenzene 

m-Xylene 

o-Xyiene 

'«propylbenzene 

3tyrene 

N-Propylbenzene 

tert-Butylbenzene 

2-Cnlorotoluene 

I 
I 
l 

i 

1 

Commenti: 

I 

DATE COLLECTED , 1-H-9T 

PPb 

DATE RECO. l-A-SEl. OATE ANALYSED .T.- lS^fl l . 

PPb 

_ f t - i 4-Chlonitoiuene 

240. _ Bfowofaenzane i 

' sec-Butylbenzene 

TAS-Ttimetfiytbenzeo* 

\ 4*lsopropyltotuene 

1i4-TRm«nyibenzen» 
. • . ' - • • _ 4 ' * ^ ' - . « - - - - — ' • - - * * * . « . • -

' i 1,4-Dicntorobenzene 

T^OtcMoratwnztfw 

N-8utylbenzene 

t^-Dtchlorabtnzafw 

Hexachtorobutadiene 

TA4-Trtchtorobenane 

Naphthalene 

1,Z3-THeJilorotoenz»ne 

Methodology: EPA/600/4-68/039 

CertftcsOon No.: 1Q155 

<10. 

<50_ 

J« 
/-

1 
"iHSHiwiU./JkUiA 

OBG UOoratones, Inc., an O'Brfcn A Gen Umitoti Company 
5000 BnttontieW Partway I Suite 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

n—. P^lviHiaT-v U r 1991 " T j T O l 



F ORATORIES, INC. 

Volatile Organics 
Method 502 

CLIENT KAftTER, SECREST & EMERY .JOB MO. 2 5 8 7 . 0 0 3 . 5 1 7 

DESCRIPTION Snsrc-0 Machine Products, Honeove F a l l s , WY 

MWr.6 MATRIX: Water 

SAMPLE NO. L6719 DATE COLLECTED 1 - 7 - 9 1 DATE RECD 1 - 8 - 9 1 DATE ANALVYTO 1 - 1 1 - 9 1 

Chlorometnane 

Bromometnane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

"IHchlorofiuofomethane 

1,1-Dichtoroethene 

Bramochloromstfiane 

1,1-Oichioroethane 

trans-1 ̂ .-DlcMoroethene 

cis* 1,2-0ichloroethene 

Chloroform 

1,2-Dichloroethane 

Oibromomethane 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Bromodichioromethane 

1,2* Dichkwopropane 

2.2-Dichloropropane 

<1. 

1,1 -OlcMoropropene 

,-—. - i . . * * 

•<~v iv .:•-y%-rj 

<io. 
< 1 . 

s. T 
< i . 

c**T,34)ichlotopropene 

IHchloroethene 

..tMicntoropropan* "^.:.' 

Ofbromochloromethane 

tTZ-TfcWoioethan*-

trans-13- Dlchtoropropene 

T,2-DIbromo«tfian«-

Bfoitwtorro 

r,t,TZ-Tetrachloroethan» 

1 ̂ -THchloropropane 

T,t^2-"fetracftkxo«hane 

Tetrachlcfoethene 

ChlorobanzBfw 

Bromobenzene 

2-Chiorotoluene 

4-Chlorotoluene 

1^-Dlcntorobenzsne 

1,2-Oichtorobenzene 

1,4-OlchroroBenzone 

ppto 

< 1 . 

i. T 

<io.. 
<10. 

< 1 . 

<5. 

Comments: Methodology: EPA/ftOO/4-88/039 

Certification No.: 10155 

\ 

OBG LaDoratones. Inc. an O'Brm & Gtn Umittd Company 
5000 Bnttontieid ParKway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorte*d:i 

DIM: February 11, 1991 



I 
IWi 

' ~30RAT0RIES,1NC. 

Volatile Organics 
Method 503 

I HARTFR. SECREST 5 EMERY -JOB MO. 2 3 8 7 . 0 0 3 .SI 7 

OFSCRiPTiON S n a r e - 0 Machine P r o d u c t s . Hnnftcve Fa l l s^MY-

M H ^ — _ MAT3TY: tfaf»r 

SAMPLE NO. 1.6719 DATE COLLECTED 1 - 7 . 5 1 CATE 3EC0. 1 - 8 - 9 1 DATE ANALYZED 1-15-91 

Benzene 

Trichloroethene 

Toluene 

TetracWoroetfiene 

Bhylbenzene 

p-Xylene 

Chlorobenzene 

m-Xylene 

O'Xytene 

tsopropyibenzene 

Stymie 

N-Propyibenzene 

tert-Butytbenzene 

2<Cniorotoluene 

PPb PI* 
'•••fl 

b..:\'*i±^* 

r ' - - .^ '1** , -

• • - ; " •>.r-.J*.-. - . 

i 4-CNorotoiuene 

Bnunobonzene- , 

sec*8utylbenzene 

lAS*!Kmettiytbenzene 

-; 4-lsopropyitoluene 

1^«4KmettTy1benzena 

1,4-0ichlorobenzene 

T^-Dlctitorobenzene 

N-Butytbenzene 

tX*01chlorebenzBne 

Hewchlorobutadiene 

TtZ4»1Rchtorobenzen» 

Naphthalene 

T,Z3-THcftIofobenzefle 

<1. 

<S 

Comment*: Mcttwdotogy: EPA/600/4-as/039 

Certification No.: 1Q15S 

71 

OBQ Laboratories. Inc.. an O'Srm&Gen U/nrted Company 
5000 BmtonfieW Partway/ Suite 30Q. Box 4942 J Syracuse. NY 13221 / (31S) 437-0200 D«te: February 11 , 1991 



I 
I LABORATORIES, INC. 

Volatile Organics 
Method 502 

I n.»,T HARTER, SECREiT & EMERY 

i 
DESCRIPTION Enarc-0 Machine Products. Honeoye F a l l s . NY 

.JOB NO. 2387.003.517 

Drain -MATRIX; Water. 

ii 
ii 

f 
l 
l 
l 
I 
I 

SAMPLE NO. 16720 OATE COLLECTED 1 - 8 - 9 1 DATE RECO i r $ - 9 1 DATE ANALYMP 1 - 1 1 - 9 1 

CMoromefrane 

Bromcmwhans 

Oichlorodiftuorometftane 

Vinyl chloride 

CMoroethane 

Methylene chloride 

IHchtoreftuorememaner 

1,1-Oichioroethene 

BromocnJorometnane 

l,i-Oichioroethane 

trana-1Z-OlchloroettMn» 

e».1.2-0ichloroethene 

Chloroform 

1,2-Oichloroethane 

Dlbromometnane 

1,1,1 •Tricnioroettiane 

Cartoon tetrachloride 

Bromodichioromethane 

12-Dlchtoropropane 

2,2-Oichloropropane 

Cmiii iMnu: 

ppfa PPb 
' T * ^ w • / * J ? -

- i . - j - ^ i i . »,<£». 
<I0L : Vj[ 1 '3 1,1 -Olchloropropene <1 

<1 

ds-T^Dtchtorapfopen* 

THchloroethen* 

T£-Oich!oroprop*ne . 

.i_t*fc..--.'-

< 1 . 

<IQfc 

< 1 . 

< 1 . 

3 . 

< 1 . 

< 1 . 

Otbromoctiloromethane 

'" T.T^-TWchkMOthaiw _• 

trana- 1£-Olchioroprop6n« 

.2 tZ-Dtbramoethanr 

Bfontofonn 

TATX-Tetretfhtocoethane 

1 .U-lHchtoroprepane 

1*1X£-T«trtfihtoro«ttian* 

tetrachtoroethftne 

Chlorobenzene 

Bremobenzene 

2-Ctltarototuefie 

4-Chtorotoluene 

T^-Olchlofobenzene 

1,2-OlchtonDbenzene 

1,4-Oktitoi ubemene 

liethodotoqy: EPAyeoou-as/ow 

CertrflcaUon No.; 10155 

<X0 

<10 

<r 

<5 

OBQ Laboratories. Inc. an O'BhtnA Gtm Limrtsd Company 
5000 arittonfietd Pvlcwsy / Suits 300, Box 4942 / Syracuse. NY 13221' (315) 437-0200 

Authorized 

D M * 
01 February 11. 1991 

71 



I 
1 Volatile Organics 

Method 503 
1 3ATORIES, INC 

CUBHT__mOBU„SECRE5T & EMERY, .JOB MQ- 2 3 A 7 . n n V S 1 7 

MscaiPTiON Enarc-Q Machine Products, HonenvA-EaUfl. NY 

.2 win M&TPTY- Wflr>-r 

• M P L E NO. . L67ZD, 

i 
i 

i 
i 
i 
i 
i 
i 
i 
i 

Bwzene 

Trichioroethene 

Tbluene 

Tetrachloroethene 

B Bftylbenzene 

p. Xylene 

Chtorobenzftne 

m-Xylene 

o-Xyiene 

-opropylbenxene 

Slyrene 

N-Propylbenzene 

tert-Butylbenzene 

2-ChlorotoIuene 

Comments: 

OATS COLLECTED 1 - 8 - 9 1 DATE RECO. 1 - S - Q l DATE ANALY7KB U U n Q l 

:nr 
X i u W i 

4-ChtoratDtuen* 
S . i . ' i * . ' > ! j y ? * i - i ' > w 1 ^ , „ | P , 

• Bromobeimnor 

r--«i*iiiS. 

^ - * — _ * « • ; 

<1. 

i sec'Butylbenzene 

-,TAtTHmetfryibenan* 
B ~ V i r « " • il I - * • il I I " . ' ' ! h''T' M . 

4-ltoprepyftotuene 

. ..t£>PIHnNttiylbtjnan* 

- V O S . ^ 1,4-Oichloroben»ne 

* "tff-OJchtocobenzBfwt 

N-Butytbenzene 

' T^-Ofchtarobenane 

![ _ ~ . •• ~ . . i 
Heotachtorobutadiene 

. 1 At-lHcMorobenzene-

Naphthalene 

I.Za-THchloiobenzene 

Methodology: EPA/600/*-887039 

Certfflcetton Mo.: 10155 

<5-

Authorlzed =7^ 
06G Laooraiones, Inc.. an O'Brm&Gen Umi»d Company 
wooahttonfietd Partway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 n t - P«hmaTy 11 1391 00 



f 
i 
I 

Volatile Organics 
Method 502 

ATORIES, INC 

vmur ' HARTER. SECREST & EMERY .JOB NO ?387_nns S]7_ 

iCRlPTiON E n a r c - Q M a c h i n e P r o d u c t s . Hanaoya F a i r s . N Y — 

duplicate MATPTY- W « * „ . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MPLE NO. L6721 DATE COLLECTED 1 - 7 . 0 1 DATE RECD. 1-f l -QI DATE ANALY7EP 1 .1A-Q| 

Chlorometharw 

Bromomethana 

Olchlorodifluotomethane 

Vinyl chloride 

CMoroetrtan* 

Methylene chtaride 

Irichtorofluoromattian* 

U-Olchioroethene 

Bfomocfiloromethane 

•Oichloroettiane 

trans-1 ,2,-Olchloroethene 

cis«l,2-DichlQroethene 

Chtorotorm 

1,2-Oichioroetnane 

Oibromomettiane 

1.1,1 -Thchloroethane 

Carton wracfttonde 

Bromodichtoromattiane 

1,2*0icfiloropfopane 

2^-Oichloropropane 

Cotnnwnts: 

ppto 

is 
<100. 

1,1 •Olch(oroprop«ne 

da>T3-Okfttoroprop*n» 
. , . i , » « . . i i r l j * i > M i . i • M 

Ttlchloreetfiene 

tg-Ofch>uropiopan» ^v.-.';'?^j'-^. 

,<1CKK _ 

<100. 

5300, 3 " 

<IQ0_ 

Olbromocnioromethane 

<1000. 

460. 

<10O. 

.-::' v-i trana-15-Olchtoropropene 

T.2- Dtbromoetfiane-

* Brouuufofffl 

- T,t,lZ-Tetracrtoroattian> 

1 A3- Tttchioropfooana 

t.TZ^TfcWeWoeoethaim 

Tetrecntoreethefie 

ChtorabenzBn* 

Bromobenzsne 

-T- Z-Chtoroto(uen« 

4-Chloretoiuene 

I^Dichtorobenzsne 

1 ,2-Oichtarebenrene 

1,4-Dlcfctoroben»ne 

htothodo+otfy: EPW600/4- M/039 

Carttneition Na: 10155 

<I000_ 

<1000. 

<100. 

<SO0. 

)1H 

OBG LaDoratones. tnc. an O'BnanAGan United Company 
5000JrmontteWParKway / Suite 30tt Box 4342 / Syracuse. NY 13221/(315)437-0200 

Authortztd \^M/j/jtyj:JljL 
February 11. 1991 mm 



I 

ORATORIES, INC. 

Volatile Organics 
Method 503 

CUENT HARTER. SECREST 8 EMERY .JOB MO. 2387.QQ3 

ESCRiPTiON Enarc-0 Machir.a Prcduct?. "Qtiftgye .Eali^JDC. 

.Qy.£j1i£a££. MATPTY- ffarr 

AMPLE NO 

=Benzene 

THchloroethene 

"toluene 

Tetrach loroethene 

Bhylbenwne 

p-Xylene 

Chlorobenzene 

m- Xylene 

O'Xytena 

'sopropyi benzene 

Styrene 

N-Propyibenzene 

ten-Butyl benzene 

2-Chlorotoluene 

Comments: 

. L6721 DATE COLLECTED 1 - 7 - 9 1 DATE RECO. , 1 -8 -93 DATE ANALYZED 1 - 1 4 - 9 1 

<?Qtt 

6200 

<200 

ppto 

':'-''. * 4-Chtorotrtuene 

-. Biufuobenune/ 
^ ^ , « ^ . ^ ^ - • • - - — - - - — - • - • - - . - - - - . 

~ ; sec-Butyl benzene 

-':AAMRraethylbe*zBn* 

: '•/•. 4-lsopropyltoHjene 

j - . T.y^'Tnimih/lhitnTtwifl 

: , ; ' • 1,4-Otantarobenzene 

• T,a-O(cntorobenzene 

N-ButylbenzBfw 

"."• t^-Dtchtorobeiuene 

Hexachlorobutadlene 

' T^2,4-TMchtorobeniene 

Ntpmnalene 

t^Z^Mttoniotobefunne 

<200 

<I000 

McttWdOlOQy: EPW600/4- 88/039 

CertfflcrtJon Ma: 1Q1S5 

OBG Laooraranes. mean O'BriBn&Gtn Lirrittad Compfcij' 
5000 BnnontieW Pancway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized 

Date: Fsfrniary U, 1321 

)7r 

GDI 



r*—.-_ 

I 

I 
I 

V 
li 

(VBORATORIES, INC 

Volatile Organics 
Method 502 

CLIENT HARTER, SECREST & EMERY .JOB NO. ..2587iQQ5.517 

wCacrcpnoN Enarc-0 Machine P roduc t s . StoneSYP F a l l s . NY 

Equipment Blank MATRIX: Watar 

SAMPLE NO. L6722 0ATE COLLECTED 1-8*91._ DATE RECD. . 1 - 9 - 9 1 DATE fcNALY7FT) 1 - 1 4 - 3 1 . 

Chtoromethana 

Bromomethane 

Dlchtorodifluoromethane 

Vinyl chloride 

CMorocthane 

Mmtiyieno ctiloride 

"rHcfilorofluoromettianw 

1,1-Olehtorosthene 

SrorrtochlunjinstrisrM 

1,1 •Dlchioroatiiane 

trans-1A-Olchtarosth«f» 

as-1 .Z-Dlchloroethene 

Chloroform 

l,2*OicnioroMhan0 

DibromofflBthane 

1,1,1 •Trichloroetfiano 

Carbon tetrachtoride 

Bromodichloromethane 

1,2'Olcttoropropan* 

12. -Dichloropropane 

ComtiMntst 

Pf* 

1,1 'Olcrttoroprapsns 

cte-T^rOIcMoroproperM^ 

<1 

»,»—«».̂ « 

IHchtoroethene 

-', T^OtcMorapcoparw- __ 
i' rhrr — m f t « • — * »• 

Otbromocnlorometfiane 

t&2rlHctilor08triant> 

i- « ? - - ; . « ' 

<IQ[. 

< 1 . 

trans-13-Dlchtotopropens 

; ' TA^loromcwtrtan*-

j Bromotorm 

T TXT^TatrschkypolrmnB 

1,2J3-1Hchloroorepan« 

T,tZ2-'ftmchloios<hana 

Tstrecrttorostiians 

Chloiobs riTB no 

Bromobenzsne 

2-CWorctDiufrna 

4-Chtorotoluene 

t^Dlchtorooenzsna 

1,2>01cnlorobenzan« 

tAOlcNonbenzsnv 

IMhOdOtOQy: EPW600/«-M/039 

CartrrtcationNo.: 10155 

<10 

<10 

<L 

<S 

OBG UDoraronss. Inc. an 0'Bri»n4G»» UmrtW Company 
5000 BnttontieKl ParXway / Suite 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200 Oats:. 

February 11 , 1991 O f 



b 

li 

L 

LABORATORIES, I N C 

Volatile Organics 
Method 503 

n,cnT HARTER. SECREST S EMERY 

DESCRIPTION Snare-0 Machine Products. Honeoye' F a l l s . NY 

Equipment Blank _ 

.JOB MO. 2 3 8 7 . 0 0 3 . 5 1 7 

MATRIX: Water 

SAMPLE MO. L6722 DATE COLLECTED 1 - 8 - 9 1 DATE RECO. 1 - 8 * 9 1 DATE AMALVTPP 1 - 1 3 - 9 ! 

Benzene 

Trichioroetnene 

Toluene 

Tetrachloroethene 

EOTylbenzene 

p. Xylene • 

Chlorobenzene 

m-Xylene 

o-Xytene 

Isopropylbenzene 

Styrene 

N-Propytbenzene 

tert'Butylbenzene 

2-Chlorotoluene 

Pf* PPb 
T: •••T 

•-'t; :T-:>'-"*?~*?T&Z, 

, . * W ^ r - i i * - « * - - . - . - i « ^ . . : * 

: ' — .— •.- .*-.** r>*i.V"»V:.j*-"':T"i?;* 

4-Chtorotoigene 

Gbomobettzaner 

<1. 

sec-Butylbenzene 

: >T£&1Hmetf iytbenzm 

:T:"-';'-'- * 4-l8Opropytt0iuene 

_.i .TX4-TRmatfiylb8n2en« 

."•>.," i-": 1,4-Dichtorobenzene 

v - t^rOlcMofobenzsne-

^-:- N-Butylbenzene 

;;•, t^2^01cMocobenz8fw 

. Hexmcnlorebutadiene 

tX*-THcWorooeniBne 

Naphthaien* 

T<23-THcWoiobenzBne 

<5 

CotniMnts? Methodology: EWueooM-aa/OM 

Ceftmcrton Ma: X0155 

OBG Laboratories. Inc..anO'Brm&GanUmitwt Company 
5000 BnttcnfieW Partway / Suite 300. Box 4942 / Syracuse. NY 13221 /1315) 437-0200 

Authorized 

Oete 

)rfmu? 
February 11. 1991 



1 
I 
I 
I 
1 

I 

t 

.ABQRATORIES, INC 

Volatile Organics 
Method 502 

niBNT HARTER. SECREST & EMERY 

npcraio-nriM Enarc-0 Machine Products, Honeove Fa l l* , 

QC Trip Blank 

NY 

jew un 

MATBTY-

23fl~ n m <?17 

Wflf*T 

SAMPLE NO. L6723 OATE COLLECTED 1 2 - 1 8 - 3 0 DATE HECD. 1 - 8 - 9 1 DATE AMALVZED 1-11 -01 

Chloromtthan* 

Bromometriane 

Dlchtorqdifluorornetnana 

Vinyl chloride 

ChlOfoethane 

Metrrylene chloride 

Ttichlorofluoromtttrianft 

1,1-Dlchloroetfiene 

Bromoctilorornetnane. 

1,1-Dicntoroethane 

trana- 1.2,-Dlchlorcwifiene-

cis • 1,2 - Oichloroetriene 

Chloroform 

1,2-Oichloroetfiane 

Dibromometnane 

1,1,1 •Th'chloroethane 

Carbon tetrachloride 

Bromodichlorometriane 

1,2- Dlchloropropane 

2,2-Oichloropropane 

CofflRwnts: 

PP*> ppb 

1,1 -Olchloropropene 

ds>T;&4}lcttoroprop«ntt 

<1. 

THchtoroetriene 
rifC7V 

<1. 

. - . ™ r . »••• 

i " ^ * : •'< trana-1,3-Olchtoropropene 

tt. • • . « J-.MJIU 

:;vTjMJcttkiinpjupanet -]y;.'-. 

;••• Dlbromochioromethane 

--.; &tj^-Trlcrrtoro«tfun». 
"r UIHL- d t . ' - ^ ' ^ f t , — ^ . - ^ . ,—.^..^ " 

:.T£rDlbrDinoetfisne>-

, . ; > w u ^ « . __„. 
BfOfllOfUf HI 

: . ~ J . v . £ . ; . i t . - ,-

TXt^-'fttmchlorotnafw 

1 ̂ 3-lrlchtoropropane 

I.TXZ-Tfctrachloroetrmne 

Tetrachloroetnene 

CMofQbonzsn& 

Bromobenzene 

Z-Chtorotoluena 

4-Cnlorotoluene 

1 3-Olchtorobenzene 

12' Olchtorobenzene 

1,4-OIcNorobenzen* 

Mvthodology: EPA/600/4-aa/039 

C*rtmcatlofl Ma: 10155 

<1Q_ 

<10. 

<5. 

OBG laboratories. Inc. an Q'Brign&Gen Limitad Comoany 
-~«« n^.. . . ; , . , . . a , * , . , , i <S,,,r« Iftfl ( W iQa9 / Cura/*-t*o NY *W?1 / (3151 437-0200 

Authortwd:_^! 

17? 

February 1 1 . 1991_ 002! 



ABORATORIES, INC 

Volatile Organics 
Method 503 

CUBIT __HART£R, SECREST ft EMERY 

DESCRIPTION Enarc-0 Machine P r o d u c t s . Hor.ecye F a l l s , NY 

i J 0 B MO 2 3 8 7 . 0 0 3 . 5 1 7 

QC Trip Blank MATRIX: Water 

SAMPLE NO. L6723 DATE COLLECTED 1 2 - 1 8 - 9 1 OATE RECD. 1 - 8 - 9 1 DATE AMALVTEP 1 -15 -91 

Benzene 

Thchloroethene 

Tbiuane 

Tetrachloroethene 

Etnylbenzene 

p- Xylene 

Chlorobenzene 

m- Xylene 

o-Xylene 

I sopropyi benzene 

Stynsne 

N-Propylbenzene 

ten-Butyt benzene 

2-Chlorotoluene 

sec-Butylbenzene 

; f̂ -THmettTylCjenzsfie: 
~xii - * " * ^ " * ' " " * "™ " 

4*lsopropyltoluene 

- f^^TRmetnylbeniene 

1,4- Oichlorobenzene 

1,3-Ok*itorobenzBne 

• J NWButylbenzene 

• t2*0k*ttorobera»n* 

Hexachlorebutadiene 

TX4-Tnchtorebenzene 

Naphthalene 

1fZ3-1Hcttorobenzene 

• t 

<5, 

Comments: Methodology: EPAV6O0/*-88/039 

Certrneatton No.: 10155 

OBG Laboratories. Inc.. an O'Brien AGert Limited Company 
SOOO Bnttortfield Panmay' Suite 300. Bon 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized ,. /£&//&/ 
nM.. February 11. 1991 

00', 



-•?•*•-•N*'-•; •""Tr*""**^!?'^ - ' '",*" ; : . ; . , p . ; , , . ; * i « i „.;..;• 

••s-^fi^-"-••••..- ir;3^--. 

ATTACHMENT 3 

FEBRUARY 1991 VALIDATED SAMPLE RESULTS 

\%o 



LABORATORIES, INC 

Volatile Organics 
Method 502 

CLIENT HARTER, SECREST & EMERY .JOB Mb 2387.nnfi..517 
pcRt:siPTiON E n a r c - 0 M a c h i n e P r o d u c t s , H o n e o v e Fa.12,2. NY 

MW-1 MATttTTfr Wari-P 

SAMPLE NO. L 9 1 7 6 OATE COLLECTED 2 - 2 5 - 9 1 DAI* RECD. 2 - 2 6 - 3 1 DATE AWALYTPP 3 - 4 - 9 1 

Chtoromatftana 

Bromomatnane 

Dichlorodjfluorornethana 

Vinyl chloride 

Chloreethane 

Methylene chloride 

lHcftlorefluorometftane 

1,1-Oichloroethene 

Bremocnloramathane 

1.1 •Oichloroethane 

trans-1,2,-Dlchforoethene 

cis-1,2-Oichloroethene 

Chloroform 

1 2-Dichlcroethane 

OtufOinomsthanQ 

i,l/l*Trichloroethana 

Carbon tetrachloride 

Bromodichloromethane 

1,2-OichkHOpropane 

2.2 • Dtchloropropane 

<r 
« * 

ff„ ' ; : 

i r 

<1. 

' 

• 

" 

* 
<1Q. 

<1. 

N ' 

1,1-OfcMoropiopena 

cta>t3"-0'^htoroprop«n» 

Itiehloroethene 

Tj&OtchtafOpropane> 

Olbromochiofomethane 

T.IX-THcttoroeihajie-

trans* 1.3-Olchioropropene 

I^Dlbromoethane-

Bromofonn 

ttT^letraehtoraathane 

1 Z3-TricfiloropfOpane 

T,tZ2r1ttoachtofoamana 

Tetrachloroethene 

Chkxooenzene 

Bromobenzene 

Z-CWorotoiuene 

4-Chlorotoluene 

13-OlchlOfoOttnzene 

l.2>Dichlorobenzene 

1,4-Olchlorobenzane 

< 

PPb 

L . 

4. J 
<1 . 

-

v 

<10. 

<10. 

< ! • 

V 

<5. 

' ' 

Comments: ktothodotogy: EPA/eoo/4-as/039 

Certification No.: 1 0 1 5 5 

OBG laboratories, inc. an O'Brien AGen Limned Company 
SOOO Brittonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

J?f 

&M£ 



Volatile Organics 
Method 503 

JOB M» • 2 5 8 7 . 0 0 6 . 5 1 7 

SORATCR1ES, INC 

CUENT HARTER. SECREST & EMERY 

DESCRIPTION , _ j n a r c « 0 Machine P r o d u c t s . Horieove F s . l l s . NY 

MW-1 
SAMPLE NO. L9176 DATE COLLECTED 2 - 2 5 - 9 1 _ DATE WOO 2 - 2 6 - 3 1 DATE ANALYZED__5sA=£Ll_-

HATPTT! Wat 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroetnene 

Btrytbenzene 

p-Xylene 

Chlorobenzene 

m-Xylene 

o-Xylene 

leopropylbenzene 

Styrene 

N-Propyibenzene 

tart-Butytbenzene 

' 2-Chlorototuene 

Comments: 

4 . 

< 1 -

ppb 

4-Chlorotbtuene 

BhJtnotenzKWP ~;:";; 

sec-Butylbenzene 

i^-TBmetftylben»ne> 

4-lsopropyitoluene 

tX4-1Rfnethytbenzen« 

1,4-Olchlorobenzene 

1 3-Otehtorobenzana 

N-Butyt benzene 

Tt̂ OlcMoratMiUBiie 

Hexachtofobutadlena 

T,2j4-Tncftk)iotoonxene . 

Naphthalene 

TA3»Ttichtofobenzene 

mthodotogy: EPA/eoo/4-«8/o39 

Certmceflon No.: 10155 

<X. 

<s. 

Authorized 

? ^ s s s : s r m •».,*«— o^^Muchja-iaaj-JftMiL. 



! _ 

I 1RATCR1ES, INC 

Volatile Oraanics 
Method 502 

1 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 

tlENT HARTER. SECREST $ EMERY 

E3CRIF7ICN Enarc-0 Machine Products. Honecye Falls. NY 

MW-2 

.JOB tta- .2387.006.517 

MATRIX: Water 

MPLE NO. L9177 DATE COLLECTED 2 - 2 6 - 9 1 DATE H6CD. 2 - 2 6 - 9 1 DATE ANALYZED 3 - 4 - 9 1 

f 

Cnloromerthana 

Bromomethane 

Dlcnlorodfluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

IHcrHorofluoromethane 

1,1-Dichloroethene 

Bromocttoromstbanft 

' 1 -Oichloroetnane 

jans-1,2,-Ofchtoroethene 

Cis-I^-Oichloroethene 

Chloroform 

1,2-Dichloroethane 

Dibromomethane 

1,1,1 •Th'chloroethane 

Carbon tetrachloride 

BromcKJichloromethane 

1,2-bicntoropfopane 

2.2-Oichloropropane 

Comments: 

ppb 

ciooa^ 

<100, 

<1000, 

<100 

1,1 •Olchtoropropene 

dt>t^CTctitoiLpuxmw-

IHcftioroetnene 

ta-Olchtoropropan* 

Oibromochtoromethane 

1 jZ-THeWoro«thar« 

trans-13-Oicrttoroprooene 

1,2-Olbromoetnanft 

Bromoform 

T.t.tZ-Tetracfitoroetrtan*-

1 ,2,3-Trlcrilorocropane 

1,1 ,Z2-lfctrachiofoetnane 

Tetrachloroethene 

Chtofobenzene 

Bromobenzsne 

Z»Chtarototuene 

4-Ch!orotoluene 

1,3-Otchtorobenzane 

l.2*Dichlorobenzene 

1 ,4-OIchlorobenzene 

MamodOtoqy: EPA/ 600/4 -88/039 

Cetttfleatlon No.: 1 0 1 5 5 

ppb 

<100. 

<iaa» 
3100. 3" 

<1Q0. 

aooa-
<iooo. 
<ioo. 

<500. 

\ 
OBG UQoratones. Inc. an O'Brien AGen Umrtad Company 
5000 BntrontieW Partway / Suite 301 Box 4942/ Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

Date: Mar rh 7 8 , 1991 Q Q Q 5 



^ORATORIES, INC 

Volatile Organics 
Method 503 

CLIENT BARTER, SECRSST S EMERY .JOB HO. , 2387.006.517 

lj£scr::r,T:ON Enarc-0 Machine Products t Honeoye Fa l l s L jftL 

MW-2 MATRIX: Water 

SAMPLE NO. L9177 0 A T E COLLECTED 2 - 2 6 - 9 1 0ATE RECD. 2 - 2 6 - 9 1 DATE AMALVTgp 3 - 5 - 9 1 

Benzene 

THchloroetnene 

Toluene 

Tatrachloroethene 

Elhylbenzene 

p -Xylene 

CMorobenzene 

m* Xylene 

o-Xytene 

Isopropylbenzene 

Styrene 

N-Propylbenzene 

tert-Butytbenzen© 

2-Chloratoluene 

Comment!; 

PP*» 

<iaa_ 
3400. 

aoo. 

> f 

"- - ' 4-Chlorotoluene 

Bromobenzenc 

Mc-8utytbenzene 

t35-TRmatnylbenzena 

4-Isopropy (toluene 

1,£4-Tfimethylbeniene 

1,4-Olchlorobenzene 

1 «3* OlchlorobenZBne 

N-Butyibenzene 

l^-Dlcntorobenzene 

Hexachlorebutadiene 

TA4-T1 tthtorobenzene 

Naphthalene 

1X3"1HcMorebenzene 

mthodoloqy: EP««00/4-887039 

CeftMlcatlon No,: 1 0 1 5 5 

ppb 

<100. 

<S0O. 

08G LatKratones. inc.. an O'Brim&Gen Umind Company 
*rw> Rrmontield Partwav I Suite 300. Boi 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

Date: MaTch 28 , 1991 Q Q Q f j 



Volatile Organics 
Method 502 

<30RAT0R1ES, INC. 

CUENT KARTZR, SECREST % EMERY 

GfcSca.rTiON Hrtarc-0 Machine Products, Honeoye Fal l s , NY 

MW-2 Duplicate 

.JOB wo.' 2387.006.517 

MATRIX: Water 

SAMPLE NO. L9178 DATE COLLECTED 2 - 2 6 - 9 1 DATE RECO. 2 - 2 6 - 9 1 D A T E ANALYZED 3 - 4 - 9 1 

, CWoromethana 

Bromomethane 

Dicnlorodifluoromethane 

Vinyl chloride 

CWoroethane 

Meirrylene chloride 

Trichtorofluoromethane 

i,i>Oichtoroethene 

Bremochlorornethane 

1,1-Dichioroethane 

trans-l,2,-0teMoroethane 

as-i.2-0ichtoroetnone 

Chloroform 

1.2-Dichloroatharie 

Dibromomatrtane 

1,1.1-Trichloroetriane 

Carbon tetrachloride 

Bromodichtoromethane 

1 2 •Oichtoropropah« 

2,2-Oichloropropane 

Commenta: 

\ 

PP*» 

aooo-

<100. 

aooo-
<100. 

• t 

1,1-DIchtoroprepena 

THchloroethene 

1 *£• OtCrnorapropeiMF 

Oibromochlorornotftane 

TJ^-frichto»D«rian» 

trana-U'Dlchtoropropene 

1,2-Otbramoetftafi* 

Bromoform 

TJ,tg.-TtochlOfoathane 

1 A3-THchloropropane 

1,1^-Tetrachloroetriane 

Tetrachloroetfiene 

CMorobenzane 

Bromobenzsne 

2>CMoratoluena 

4-Chlorotoluene 

13-DtchtorobonzBfie 

1,2-Oichlorooen»ne 

1,4-Oichlorobenzene 

MatrmOoiogy: EPA/eoo/4-sa/039 

Certification No.: 10155 

ppb 

OBG lanoratones. inc. an Q'Brien&Gem Limited Company 
=000 Snncntietd Partway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authoring: 

Daw: 

<100. 

aoo. 
2800. 

<100. 

1 -

aooo. 
<iooo. 
<ioo. 

<soo. 

CA**-*V 

1ST 

MaTch 28. 1991 •Q007 



I 

' ^ORATORIES, INC. 

Volatile Organics 
Method 503 

CLIENT KARTER. SECREST 5 EMERY .JOB MO. 2387. OHfi. 517 

aEtrn'p-nOM Enarc-0 Machine Products, Har.ccyg Palls. NY 

MW-2 Duplicate . ;»1H7RIX: X a t a r 

SAMPLE NO. L9178 DATE COLLECTED ' ' 2 -26 -91 DATE RECD. 2 - 2 6 * 9 1 DATE ANALYZED 3 - 5 - 9 1 

Benzene 

Thchioroethene 

Toluene 

Tetrachloroethene 

Ethylbenzene 

p-Xylene 

Cntorobenzene 

m-Xylene 

o-Xyten« 

Isopropyibenzene 

Styrene 

N-Propyl benzene 

ten-Butyt benzene 

2-CMorotoluene 

Comments: 

s 

H * 

<ioa. 
3300. 

<IQ0-

4-Chtorotoiuene 

Brornobenzenet 

sec*Butyibenzene 

tAS-THmethytbenzenex 

4-leopropyttoiuene 

T^MHmethylbenzenft 

1,4-Oichlorobenzene 

T^-OlcnJorobonzm 

N-Butyt benzene 

t^ZrQlcfitarabenzBfte' 

Hexachlorobutadlene 

1^4-THchiorobejnZBne 

Naphthalene 

iZa-THchlorobenzene 

Methodology: EPA/800/4-as/039 

CertMleaoon No.: 10155 

ppb 

<ioa_ 

<500, 

m 

OBG laboratories, inc.. an Q'Briw&Gtn Umttad Company 
5000 Bnnontield Partway / Suite 300. Box 4942 / Syracuse, NY 13221 / (315) 437-0200 

Authorized:, 

Date:. March ?8. 1 9 < n 0 0 0 8 



Volatile Organics 
Method 502 

JCs MO. . 2387.006.517 
' ^ORATORIES, INC. 

'CLIENT HARTER, SECREST S EMERY 
DESCRIPTION Enarc-Q Machine Products. Honooyc Fa l l s , W( 

SAMPLE NO. 19179 OATE COLLECTED 2 - 2 5 - 9 1 0ATE RECO. 2 - 2 6 - 9 1 DME ANALYZED _ 3 - 4 - 9 1 

MATRIX: X&tfcr 

CMoromethane 

Bromomethane 

Dlchlorodifluorom ethane 

Vinyl chloride 

Chtoroethane 

Methylene chloride 

IHchtorofluoromethane 

1,1-Oichloroethene 

Bramochlorom ethane 

1,1-Dichloroethane 

trans-1 A-Otehtofoethene 

Ci3-1,2-Oichloroethene 

Chloroform 

1,2-Oichloroethane 

Dlbromometnane 

1,1,1 -THchloroethane 

Carbon tetrachloride 

Bromodichlorometriane 

1,2- Diehloropropane 

2.2-Diehloropropane 

Comnt v ni l : 

<100. 

aooo-
420. 

<ipo. 

U-Dlchtaropropena 

d»-l ̂ OtoMoiupioper m 

Ihcfiloroethene 

T^Oichtoropropsrw-

Olbromochlorometftane 

. tj^rlHchtoraetrtane 

trans-1,3-Dichloropropene 

T£-Dtbromoethane/ 

Broiooform 

WX-Tetrachtoroetfiane1 

1 ,2J3-THch toropropane 

T,1AZ-T**rBcWoroethan* 

Tetrachloroethene 

GNorobenzane 

Bromobenzene 

Z*CMorotDluen» 

4-Chtorotoluene 

10-O(chtorob«nzen» 

12 • Dlchiorobenzene 

1 ,*-Dlchiorobenzene 

M«tho4o4ogy: epAjeoo/*-ae/039 

Certification Na: 10155 

Pf* 

<100. 

<100. 

4000. U" 

aoo^ 

1 
<I000-

<1000. 

aoo. 

\ 

<500. 

w 

OBG t « « — * • - 2 ^ 5 I S S w ' M y 13221 - (315) 437-5000 Bnnontieid Partway / Suits 300, Box * 9 « ' ayreww. 
0200 

Authorized: 

Date: March 28. 1991 flflffSi 



T 
I 
I 

J 

I 
I 
I 
I 

Volatile Organics 
Method 503 

ASORATORIES, INC 

HARTER. SECREST & EMERY CLIENT .JOB MO. 2 3 8 7 . 0 0 6 . 5 1 7 

DESCRIPTION £ n a r c - 0 Machine P T O Q U C I J , Hcneoye F a l l s , NY 

MW-3 MATRIX: Water 

SAMPLE NO. L9179 DATE COLLECTED 2 - 2 5 - 9 1 DATE REC*D. 2 - 2 6 - 9 1 DATE AMALVTEn 3 - 5 - 9 1 , 

Benzene 

Irichtoroethene 

Toluene 

Tetracnloroethene 

Etnylbenzene 

p-Xylene 

Cnlorobenzene 

m-Xylene 

o-Xylene 

Isopropytbenzene 

Styrene 

N-Propylbenzene 

tert-Butytbenzene 

2-Chlorotoluene 

Cofnm«nti: 

P i * 

<20ff. 

5300. 

PP*> 

4-Chlorotoiuene 

.• Btaniobefiz9ne> " ^ ' • 

sec-Butyl benzene 

tag-TRmethylbefuan» 

4-lsopropyttotuene 

X2^4 iniiieiliylUeiuene 

i ,4-Olchlorobenzene 

tff-OlctiRM obm \2BT\m 

N-8utylbenzene 

tZ-OfehlorobenzBn» 

Hexacntorebutadiene 

f^M-Thcftfemberaen* 

Naphthalene 

1,23-THchlorobenzene 

Methodology: EPA/OOO/4-887039 

Cftrtfflcatton No.: 1 0 1 5 5 

_r<200. 

<1000. 

W 

OBG UDoratones. inc.. an O'Brien & Gem Limited Company 
• i « i ' ' il*t\ i17.fl700 

Authorized: 

Date: March 28. 1991 f ) f ) 1 0 

file:///2BT/m


I 
1 
I 

Volatile Organics 
Method 502 

1RATQRIES, INC 

CLIENT • HARTER. SECREST & EMERY 

•escsiPTioN En&rc-O Machine P r o d u c t s . Honeove F a l l s . VY 

.JOB NO—2387.006.517 

MW-4 HATRI»; Hater 

i 
i 
i 
i 

AMPLE NO. L9180 DATE COLLECTED 2 - 2 S - 9 1 DATE RECO 2 - 2 6 - 9 1 OATE ANALYZED 3 - 4 - 3 1 

Chloromethane 

Bromomethane 

Dlchlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Ttichlorafluoromethane 

U-Oichioroethene 

Brcmochloromethane 

1,1-Oichloroethane 

trans-1A -Olchlocoethene 

ci3-l.2-Oichioroethene 

Chloroform 

1,2-Oichioroethane 

Dibromomethane 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Bromodichtoromethane 

1«2-Dtchtoropropane 

2.2-Oichioroprooane 

<i 

1 6 . * 
* 

< i . 

a. 
<io. 

17. 

<t . 

U-OicftJoroproptme 

cfs^TI&OlcttfQrapfDpenv 

Irichtoroethene 

T^-Dtchtoropropan» 

Oibromochloromethane 

l.TZ-THchloroetrtano 

trans-1,3-Oichloropropene 

T12>Dlbnmoethane' 

Bfomotorm 

t.1tT2-T*racfttoco*ftar» 

1 Z3-Trichtoroprooane 

lt1Z2.-letr8ctiloroethan« 

Tetrachloroethere 

Chiorobenzsrte 

Bromobenzene 

2-ChtorattXuen» 

*-Chlorotoiuene 

1 ;3-OlcntorobenzBne 

1,2-Dichlorobenzene 

1,4-Dichtorooenzene 

ppb 

< 1 . 

63. 

< 1 . 

<10. 

<10. 

2 , 

< 1 . 

<5. 

Comments: Methodology: EPA/800/*-8a/039 

Ctntflcation No,: 1 0 1 5 5 

* Trans-l,2-dichloroethene and cis-1,2-dichloroethene coelute using EPA Method 502.1. 
The response at this retention time was quantitated using a trans-1,2-dichloroethene 
response factor. 

Authorized: 
OBG Laboratories, inc. an O'Brien A Gen» UmrtoO Company 
wna^wmtiew Partway /Suite 30a Box 49*2/ Syracuse. NY 13221 / (315) 437-0200 n - . March 28. 1991 § Q \ \ 



I - -'ORATORIES, INC. 

Volatile Organics 
Method 503 

I ,IENT K*.RTER, SECREST & EMERY .JOB MO. 23S7 fflft s i 7 

-•?ef*W9TioN Enarc-0 Machine Products. Honeoye F a l l s r NY 

I W=i MMTBTY- Wn<--

I 
I 
I 
I 
I 
I 
I 
I 

SAMPLE NO. 19180 DATE COLLECTED 2 - 2 5 - 9 1 . DATE RECO 2 - 2 6 - 9 1 OATE ANALYZED ^-,Stt9l 

Benzene 

Trichloroethene 

Toluene 

Tetrachtoroethene 

Elhyibenzane 

p-Xylene 

Chlorobenzene 

m- Xylene 

o-Xylene 

I so propyl ben 2ene 

otyrene 

N-Propytbenzene 

tert-Butyl benzene 

2-Chiorotoluene 

Comnwits: 

P0b 

<2-

69. 

<2_ 
2. 

<2* 

ppo 

4-Chtoftjtoiuene 

' BrootobenxBtiet 

sec-Butytbenzene 

1,3f•TKmettiylbanzBntt 

4-lsoprooyi toluene 

t2.4-lHfnettiytben2sn«' 

1,4-Olchtorobenzene 

TJ-Otcfttombeozena 

N-Butyl benzene 

t^-DteWoiutwiiane 

Hexachlorobutadiene 

tZ4-lKchtom&ttnzene-

Naphthalene 

1 Z3-THctitorobenzsfle 

Itottradotogy: EPweoo/4-68/039 

Certification No.: 1 0 1 5 5 

<2. 

<I0. 

no 

OBG LaDoratories. Inc.. an O'Brien4 Gere Limned Company 
5000 Bntiontittd Partway / Suits 300. Box 494? / Syracuse. NY 13221 / (315) 437-0200 



ORATORIES, INC 

CLIENT BARTER, SECREST 8 EMERY 

Volatile Organics 
Method 502 

.JOB MO. 2387.006.517 

ESCfliPTtON Enarc-0 Machine Products, rioneoye r a i l a , NY 

m-s MauuutoLajL 
1AMPLE NO. I 9 1 8 1 DATE COLLECTED 2 - 2 6 - 9 1 DATE RECO. 2 - 2 6 - 9 1 DATE AMALYTFO 3-A-gl 

ppb PPb 

<10. 

<10-

190. 3 " 
<10-

•t 

<1 

Chioromethane 

8romomethane 

Oichtoredifluoremethans 

Vinyl chloride 

Chloroetfiane 

Methylene chloride 

IHchtorofluoromethane 

1,1-Oichloroethene 

Bromochtorotnethane 

,1 •Oichloroethane 

trans-1 ̂ . • Dlchloravthene 

cis • 1.2-0 ichloroethene 

Chloroform 

1,2 •Oichloroethane 

Dibromometnane 

1,1.1-Trichloroethane 

Carton tetrachloride 

Bromodichloromethane 

1 ,2-Dichloroproaune 

2.2-Oichioropropane 

Comments: Hettwdotofly: EPA/600M-W/OM 

Carttflcatton No.: 10155 

* Trans-1,2-dichloroethene and cis-l,2-dichloroethene coelute using EPA Method 502.1. 
The response at this retention time was quantitated using a trans-l,2-dichloroethene 
response factor. 

l 1 
<1. 

• 

\ ' 

too.* 
* 

<10. 

<1. 

<10. 

8. 

<u 
a . 

<10„ 

<1 0. 

J" 

T 

1,1 •Oichloropropens 

. cte-T^QIcMofopfopstiei 

Tttchtoroethene 

TJfrDichtaiopropmet 

Dlbromochloromethane 

T.TZ-TrlcrdoiDBtrmr* 

trana-U-Olchloropropene 

r^-OJbramosthane 

Bromoform 

T,V-Z-1eu*ctaonjethanq 

1 ,Z3'1Hchioropropane 

1;1Z2.*1«tracMoroethan« 

tetrachloroethene 
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30 December 1993 
File No. 70372-40 

•^eotecnnicai Engineers & 
Environmental Consultants 

Kaddis Manufacturing Corp. 
P.O. Box 92985 
HOOBeahan Road 
Rochester, New York 14692-9085 

Attention: Ronald Iannucci, President 

Subject: Final RI Work Plan 
Enarc-O Machine Products Corp. 
Lima, New York 

Gentlemen: 

We are pleased to submit this Final Work Plan describing performance of a Remedial 
Investigation of the above-referenced site. This document is based on the Conceptual Work Plan 
dated 23 October 1992 prepared by H&A of New York as well as NYSDEC comment letters 
dated 7 December 1992. 9 April 1993, 9 August 1993, and 20 October 1993. Letters by H&A 
and meetings were used to develop responses which were agreed to by NYSDEC and 
subsequently incorporated in this Final Plan. 

The work plan text describes site background and tasks associated with RI performance. Work 
plan appendices contain supporting information and related documents including the Quality 
Assurance Project Plan (QAPP), Health and Safety Plan (HSP), and the Citizen Participation 
Plan (CPP) for this site. 

Copies of the Final Work Plan have been submitted to the State (NYSDEC. NYSDOH) and 
County (LCHD) offices requested by David Chiusano's letter of 24 December 1992. 

Please contact us if you have any questions. Thank you for the opportunity to assist you with 
this project. 

Sincerely yours, 
H&A OF NEW YORK 

Robert J. Marioney 
Senior Env. Geologist 

RJM:VBD:gmc/workplan.wp 
xc: D. Chiusano, NYSDEC (7 copies) 

G. Bailey, NYSDEC-DEE (1 copy) 
J. Craft, NYSDEC (1 copy) 
D. Napier, NYSDOH (1 copy) 
R. Van Houten. LCHD (1 copy) 

Ymcem/BC-Efick 
Vice-President 

189 North Water Street 
Rochester, NY 14604 
Tel: 716/232-7386 
Fax: 716/232-6768 

Offices 
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I. INTRODUCTION 

This Remediation Investigation/Feasibility Study (RI/FS) Work Plan applies to the Enarc-0 
Machine Products Corporation Property located in Lima. New York (see Figure 1 - Project 
Locus). The work plan has been prepared in conformance with USEPA "Guidance for 
Conducting Environmental Investigations and Feasibility Studies under CERCLA.'' The intent of 
the work plan is to describe proposed phases of site investigation, and to describe criteria to be 
used to evaluate remedial activities for the property. 

Work under this pian will be performed by Kaddis Manufacturing Corporation (owner of 
Enarc-O) under an Order-on-Consent with the New York State Department of Environmental 
Conservation (NYSDEC); 

This document provides a summary of relevant existing site information regarding the presence 
of hazar-dous substances detected on site and in the surrounding area; describes work and quality 
assurance procedures necessary to characterize the apparent nature and extent of these 
compounds in environmental media at and around the site; and identifies procedures to be used 
for feasible alternatives evaluation, including potential Interim Remedial Measures (IRM) which 
may be necessary to reduce or eliminate risks determined to result from site compounds. 

1.1 SITE LOCATION AND SETTING 

Enarc-O Machine Products, Inc. is located on a 6+, acre parcel of land located at 1175 Bragg 
Street in the Town of Lima, Livingston County, New York. Enarc-O Machine Products. Inc. 
(Enarc-O) is a precision metal machining facility, occupying two buildings on the Enarc-O 
property (see Figure 2 - Site Plan). One of the Enarc-O buildings is used for office space, 
manufacturing, and shipping. The main portion of this building was constructed in approximately 
1960, with additions constructed in 1964. and 1969 (see Figure 2). The main building is cf 
concrete block construction and is one story in height with the exception of the manufacturing 
shop area added in 1969. The second building is a single story storage facility located southwest 
of the main building. The storage facility was constructed approximately in 1964 (see Figure 2). 

The Enarc-O facility property is comprised of lawn, paved driveway and gravel-covered parking 
lot areas. 

The Enarc-O property is bordered by rural residential, agricultural, and commercial property. 
The property is bordered on the north by a residential area along Martin Road and a residential 
neighborhood north of Martin Road; on the east by lawn of the Crane residence and Honeoye 
Creek; on the south by an autobody shop and agricultural fields; and on the west by scattered 
residences on Bragg Street and agricultural fields to the west of Bragg Street. 

1.2 PROJECT PURPOSE AND OBJECTIVES 

Overall, the intent of the RI/FS is to identify the nature and extent of hazardous substances 
which may have been released from the Enarc-O facility, determine baseline risks associated with 
possible exposure to these substances, and to evaluate possible interim and/or ultimate remedial 
measures that may be needed to reduce or eliminate these risks. 



Specific objectives addressed in this document include: 

• Determine the nature and extent of hazardous substances (specifically chlorinated 
volatile organic compounds) at the site. 

• Identify potential migration routes of these substances. 

« Identify potential exposure routes through which the human, fish, or wildlife populations 
may be exposed. 

• Estimate exposure concentrations that may exist under current or foreseeable future 
conditions for the exposed populations, and estimate the possible risks associated with 
those exposures. 

• Identify potential interim remedial measures (IRMs) or other remedial measures which 
should be addressed in a feasibility study to determine remedial measures to be 
performed on the property. 

As is recommended by USEPA guidance (document cited above) this RI/FS work plan includes a 
project description, site location, status, and a summary of previous investigations and site 
history. Further, as recommended, this document identifies project organization and 
responsibilities (Section III); Project objectives and tasks to meet those objectives (Sections I and 
IV); and a Quality Assurance Project Plan and Health & Safety Plan (both attached as 
appendices). 
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II. SITE HISTORY AND PREVIOUS INVESTIGATIONS 

2.1 Site History 

The following site history text is summarized from previous documents submitted by O'Brien and 
Gere and H&A of New York. Also. H&A gives specific responses to comments made by the 
NYSDEC in their letters regarding this site, dated 2 July 1992 and 7 December 1992. Footnotes 
identify the sections that directly address NYSDEC comments: l denotes the 2 July 1992 letter 
and : the 7 December letter. 

Enarc-0 Machine Products, Inc. is a machining facility located in the Town of Lima. Livingston 
County, New York, Figure 1. The facility is approximately one mile southeast of the Village of 
Honeoye Falls and 400 feet west and south of Honeoye Creek. Enarc-O, owned by Kaddis 
Corporation, is a manufacturer of Swiss screw-machine products. 

There are two structures present on site, a production building and a smaller storage building, 
Figure 2. The area surrounding the facility is predominantly residential, with agricultural lands 
to the south and west. An auto repair shop is located to the south of the site and reportedly has 
been operating since the mid 1960s. Located to the east of the property is the former residence 
of Mr. Wesley P. Crane, founder and previous owner of Enarc-O. Mr. Crane reportedly began 
manufacturing operations in the basement of his residence, in 1954 before moving to a double 
garage on his property in 1955. The operations were then moved from this garage to the current 
Enarc-O Machine Products, Inc. property in 1960. 

Site manufacturing activities include machining and shaping of small metal parts, followed by a 
deburring process. The latter process combines water, abrasive and various catalyst compounds 
in a tumbler to remove discolorations and metal burrs. Material Safety Data Sheets (MSDS) for 
the catalyst compounds are attached (Appendix D) '. 

Past manufacturing activities reportedly occurred on site in a former "acid room". This area was 
used for a passivation process; an acid etch used to remove free-iron radicals from the surface of 
newly machined stainless steel parts. All fluids were contained in the process and it reportedly 
used no solvents. This etch is no longer performed on site and none of the compounds used in 
this procedure have been detected in site investigations. H&A has interviewed Enarc-O 
representatives, but has been unable to determine the former location of the acid room l. 

Solvent use on site has been limited to a vapor decreasing process which removed oil residues 
from newly machined parts. This entirely contained process re-circulates the cleaning fluids. No 
reported loss has occurred from this system. Trichloroethene (TCE) was used in this process 
until 1980, and LU-trichloroethane (TCA) between 1980 and 1985. Since 1985. no chlorinated 
solvents have been used on site. Stoddard Solvent (Kensol 30) is presently used to degrease 
machined parts. 

Former and current degreasing operations have been performed on the south side of the east 
wing of the main building on site (see Figures 7 and 8). One of the degreasers is located on a 
metal grate over a concrete vault which is depressed approximately 2+/- ft. below slab grade. 
This specific location has been referred to in past project correspondence as an "open pit" K 



An underground storage tank containing gasoline was located on the south side of the 
production building, Figure 2. This tank was removed, cut up and disposed of in July 1986. 
According to associated analytical results, it was not necessary to remove excavated soil from the 
site. 

Waste cutting oil generated on site was stored in an above ground tank on the east side of the 
production building (see Figure 2). This tank was also removed in July 19S6. 

A solvent storage tank was located on the east side of the production building. Figure 2. On 
June 18, 1985 a small amount (approximately 5 gallons) of TCA spilled as the tank was being 
filled by a solvent-supply company employee. This was immediately reported to the NYSDEC 
who sent a representative to the site. Upon the recommendation of the NYSDEC 
representative, the soil in the spill vicinity was excavated to a depth of approximately two feet. 
The soil was then spread out in the parking area, allowing any solvent to volatilize. Enarc-O 
removed-the solvent storage tank in July 1986 and discontinued chlorinated solvent usage. 

2.2 Previous Investigations 

Subsequent to the above spill, the New York State Department of Health (NYSDOH). 
NYSDEC and Livingston County Department of Health (LCDOH) collected groundwater 
samples from a Enarc-O supply well and 35 residential wells. The analytical results indicated the 
presence of detectable concentrations of volatile organic compounds (VOCs) including TCE. 
TCA and/or related breakdown products in the Enarc-O well and 21 of 35 residential wells. As a 
result, access to public water was provided in 1988 to replace the individual well supplies. 

In 1987 USEPA requested that Kaddis develop a site assessment work plan to evaluate 
groundwater conditions in the vicinity of the site. In 1989 a work plan was approved and an 
Administrative Order-on-Consent between Kaddis and USEPA was signed. The results of the 
subsequent investigation, initiated in 1989. were presented in a May 1991 report by O'Brien & 
Gere. Based on the findings of the investigation, NYSDEC requested that Kaddis prepare a 
Remedial Investigation/Feasibility Study (RI/FS) work plan to further evaluate and address site 
conditions. 

An RI work plan scoping document was prepared and submitted to NYSDEC by O'Brien &. 
Gere in May 1992. The NYSDEC's subsequent comment letter of 2 July 1992 raised several 
questions regarding the proposed activities and overall direction of the investigation and 
requested several modifications. 

At the request of Kaddis. H&A reviewed and evaluated the existing site information and 
previously submitted documents. The results of this review were submitted to Kaddis along with 
a Conceptual Remedial Investigation Work Plan in a letter dated 23 October 1992. Also 
submitted were revised interpretations of site top of rock surface and groundwater flow 
conditions (Figures 3 through 5 of this document). 

-4-



Samples collected from the facility's effluent outfall 001 on August 24. 19S8 indicated detectable 
concentrations of several volatile compounds (1.2-dichloroethene. chloroform. TCE. and 
bromodichloromethane). At the time of sampling, the Enarc-O facility was still on their private 
water source, the supply well. The on site weil supplied process water for the facility which 
exited via the outfall. The compounds detected in the outfall had been previously detected in 
the supply well or are breakdown products of detected compounds '. 

Results of previous investigations are reproduced in Appendix N of this work plan. 

-5-
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III. PROJECT MANAGEMENT 

This section describes responsibilities and procedures which will be used to effectively manage 
the project. Specific description is provided for personnel organization and responsibility of staff 
who will be working on the project; anticipated arrangements for site access and permits: 
anticipated arrangements for subcontracted services; and community relations. 

3.1 PERSONNEL ORGANIZATION AND RESPONSIBILITY 

H&A of New York will perform the site investigation using a team of hydrogeoiogists. geologists, 
environmental scientists and geotechnical engineers experienced in environmental site 
characterization. The team will consist of an Associate-In-Charge, a Project Task and Field 
Manager, Quality Assurance Officer, a Health and Safety Representative, and various Task 
Leaders and field staff. An outline of the project organization and key personnel responsibilities 
is presented below and shown on Figure 6. 

Associate-In-Charge: The H&A Associate-In-Charge, Vincent B. Dick, will have ultimate 
authority and responsibility for H&A of New York's investigation. He will provide overall 
supervision of the project to ensure that schedule and budget commitments are met and that the 
technical work is directed to meeting the project objectives. He will be involved in directing the 
project team reviewing the results of the study. Mr. Dick's duties will include: 

• Meeting project objectives within an established budget and schedule. 

• Administering all contractual agreements. 

• Assuring that the appropriate staffing level and technical expertise are provided. 

• Reviewing deliverables prior to issue. 

Project Task and Field Manager: The Project Task and Field Manager, Robert J. Mahoney, is 
responsible for the management of all work plan task completion. Mr. Mahoney is responsible 
for the following: 

• Coordinate and inform Enarc-O of work status/progress and results. 

• Preparing and organizing project work. 

• Selecting team personnel and briefing them on specific assignments. 

• Coordinating with the task leaders to complete the work planned. 

• Completing final reports. 

• Establishing safety and equipment requirements that are to be met, reviewing these with 
the Health and Safety Representatives and monitoring compliance with those 
requirements. 
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• Assisting in quality assurance efforts. 

Quality Assurance Officer: Stanley E. Walker. P.E. will serve as the Quality Assurance Officer 
(QAO) for this project. His duties will include review of non-laboratory produced data for: 

• Assuring the application and effectiveness of the Quality Assurance Project Plan bv the 
analytical laboratory and the project staff. 

• Conducting internal quality checks and performance audits of the investigation activities. 

• Providing input to the Associate-In-Charge and Project Task and Field Manager as to 
corrective actions required resulting from the above-mentioned evaluations. 

The QAO will be assisted in these activities by the Data Management Coordinator. 

Data Management Coordinator: Management of all laboratory data generated during the 
investigation will be the responsibility of Denis Conley. Mr. Conley will be in charge of the 
following: 

• Interfacing with the analytical laboratory to assign tests, receive and review results and 
resolve problems. 

• Data validation. 

• Overseeing laboratory data entry into a computer database. 

Health and Safety Representative: Margaret M. Bonn will serve as the Health & Safety 
Representative for this project. Ms. Bonn and all H&A personnel who will work on this site 
have received at least the minimum required OSHA 29 CFR 1910.120 and associated training, 
and are included in H&A*s medical monitoring program. 

The Health and Safety Representative will be responsible for safety procedures and operations at 
the site, and preparation of the project Health and Safety Plan (HSP) including the following: 

Determining the level of personnel protection required for each field activity. 

Updating equipment or procedures based on new information gathered during the site 
investigation. 

Changing the levels of protection based on site observations. 

Monitoring compliance with the safety requirements. Stopping work as required to 
protect worker safety or where non-compliance with safety requirements is found. 

Determining and posting emergency telephone numbers (including poison control 
centers) and routes to medical facilities; arranging for emergency transportation to 
medical facilities. 
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• Informing personnel (other than team members) who want access to work areas of the 
potential hazardous of the site. 

• Determining that each team member has been given the proper medical clearance by a 
qualified medical consultant and monitoring team members to determine compliance 
with applicable physical requirements as stipulated in the health and safety program. 

Task Coordinator: Depending on the task, appropriately experienced personnel will be assigned 
as Task Coordinators for this project. Duties will consist primarily of facilitating-communication 
and coordinating efforts between the project Task and Field manager and field personnel. Each 
coordinator will be responsible for ensuring the field procedures are carried out in accordance 
with this work plan. Any deviations from the work plan that becomes necessary, will be 
coordinated through the Task Coordinator. The Task Coordinator's duties will include: 

• Maintaining flow of field work and data collection. 

• Coordinating arrangements with field work subcontractors and owners, where property 
access has been arranged through Enarc-O. 

• Assembling data for review, synthesis and reduction to useable report form. 

• Assisting with report and document preparation. 

3.2 ACCESS/PERMITS 

Access to the project site will be arranged and controlled through Enarc-O Machine Products. 
Inc. Entrance to the site must be arranged through the Enarc-O facility manager, Bruce 
Whitmore. Criteria for access for specific work areas is contained in the Health & Safety Plan 
(Appendix B); in summary, personnel may only be admitted to investigative work areas upon 
demonstration of acceptable completion of health & safety training under 29 CFR 1910.120, 
participation in a medical monitoring program, and after review and agreement to follow the 
project health & safety plan. 

Permits or authorization which may be required for performance of the work plan include: 

• Utility clearance and stakeout for subsurface explorations. 

• Access to selected individual residential properties for examination and potential 
sampling of residential wells. Such access will be arranged through Enarc-O and 
NYSDEC with the individual home owners. 

• A temporary ("emergency") authorization for a surface water discharge will be required 
from NYSDECs Division of Water for performance of the pump test. Such 
arrangements will be made with the Region 8 office of NYSDEC in Avon, New York 
considering the pump test procedures described in Section 4.7.2. 



Limited permits or authorization may be needed for performance of as yet unidentified activities 
under the IRM and Feasibility Study process. Insofar as specific investigative activities for these 
general tasks cannot be identified until the remedial investigation is near completion, specific 
indication of permits or authorizations that may be required cannot be made here. Once the 
need for such permits or authorizations become apparent they will be reviewed with Enarc-0 and 
NYSDEC. 

3.3 SUBCONTRACTING 

Anticipated subcontracted services include a drilling subcontractor for subsurface explorations 
and well installations, and laboratory subcontractor for analytical services. 

Several qualified drilling subcontractors capable of performing the exploration work described in 
this work plan are available in the site vicinity. The specific drilling subcontractor will be 
selected based on availability of subcontractor equipment, crews, and bid values at the time the 
services will be required. 

An analytical laboratory will be subcontracted based on possession of certification under New 
York State's Environmental Laboratory Approval Program (ELAP), qualifications and ability to 
perform the required analyses, and ability of the laboratory to provide services under NYSDEC 
Analytical Services Protocol (ASP). H&A currently has standing contracts with several labs that 
are ELAP-certified and capable of performing analyses in accordance with NYSDEC's ASP 
protocols (e.g. RECRA Environmental. AQUATEC, General Testing Corp.). Upon approval of 
the work plan, the final analytical program will be submitted to bid by the ELAP/ASP labs to 
attempt obtaining reasonable, low-priced analytical costs for Enarc-O. 

It is currently anticipated that the subcontracted services above will be subcontracted directly to 
Enarc-O. Contracts for primary subcontracted services (drilling, laboratory) will be arranged 
directly between Enarc-O and the particular subcontractor. This will avoid administrative costs 
which might otherwise be born by Enarc-O if such services were subcontracted to H&A of New 
York. Any technical requirements associated with the subcontracted services, such as but not 
limited to field direction for drillers, ordering bottle sets from the laboratory, or reviewing 
invoices for accuracy, will still be performed by H&A. However, the contractual arrangement is 
intended to be between Enarc-O and the subcontractor, and this results in cost savings to 
Enarc-O. 

3.4 COMMUNITY RELATIONS 

Community relations will be performed under the NYSDEC Citizen Participation Plan (see 
Appendix L). The majority of citizen participation activities described in that plan will be 
undertaken directly by NYSDEC with support services provided by NYSDOH. LCHD. and. on 
behalf of Enarc-O, by H&A of New York. The reader is directed to the NYSDEC Citizen 
Participation Plan for description of specific project contacts and community participation 
activities. Final copies of reports and information generated by H&A and submitted to 
NYSDEC will be placed in the document repository described in the Citizen Participation Plan 
and designated by NYSDEC. Documents and fact sheets generated by NYSDEC will also be 
placed in the repository by NYSDEC. 
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IV. PROJECT TASKS 

This section presents the tasks to be performed during the Remedial Investigation. The tasks are 
generally presented in the order they were discussed in H&A's Conceptual Work Plan dated 23 
October 1992. Additional tasks have been added based on NYSDEC's comment letter dated 7 
December 1992. 

4.1 RELATED DOCUMENT PREPARATION 

USEPA guidance and NYCRR Part 375 require preparation of the following documents as part 
of a Remedial Investigation: 

Quality Assurance Project Plan (QAPP) 
Health and Safety Plan (HSP) 
Citizen Participation Plan (CPP) 

A QAPP has been prepared and is included in Appendix A of this document. 

The project HSP contained in Appendix B was prepared in accordance with 40 CFR 1910.120, 
and describes measures to be taken to provide for health and safety of site workers and the 
general public in the site vicinity. 

The CPP has been prepared by NYSDEC Central Office with input from NYSDEC Region 8, 
NYSDOH, LCHD, Enarc-0 and H&A. It is included in Appendix L. 

4.2 COLLECTION OF WELL CONSTRUCTION DATA 

Well construction information for the residential wells and the Enarc-O supply well will be 
collected and evaluated. H&A will contact Livingston County offices, local well drillers and 
homeowners to determine the type and detail of well records or logs available. Well construction 
data such as casing length, well depth, and open interval will be obtained where possible. 

A NYSDEC questionnaire will also be used to collect information on residential wells. 
Information gathered from this questionnaire will be subsequently forwarded to H&A. Enarc-O, 
NYSDOH, and LCHD for review and evaluation. A copy of the survey form and the list of 
homes to which the survey will be sent are in Appendix M. 

Actual residential wells which will be surveyed and sampled will depend on responses to the 
questionnaire. In this work plan budgeting has been made for approximately 12 of the 
residential wells to be included in sampling and other investigative efforts. From previous 
sampling, 21 of the 38 residential wells in the area had detectable VOCs. By allowing tor 12 
wells, it is anticipated that an adequate number of wells has been allowed to place monitoring 
points along the perimeter, as well as within the anticipated affected area. Again, the number 12 
is currently an assumption that appears to meet technical needs and provides a basis for 
budgeting. NYSDEC, NYSDOH, and LCHD will be involved in the decision-making process of 
the actual wells which will be used. 
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Field inspection of each well will be performed to measure total well depth (if possible) and 
determine overall condition of well. Selected residential wells will also be surveyed during the 
resurvev activities to provide surveved location, and riser and ground surface elevations (Section 
4.3). 

The above data will aid H&A in selecting the wells to be sampled (Section 4.3). The criteria 
H&A will examine include: 

o Results of previous analytical results. H&A will examine results of 1985 and subsequent 
sampling of wells in the site vicinity. 

o Determination of elevation of open interval. Analytical data from several different 
depths will provide information about groundwater quality variation with depth. 

o Location of residential well in relation to proposed source area, taking into account area 
groundwater flow directions. 

o Spatial distribution of selected wells. A representative distribution of wells to be 
sampled across the study area is needed. 

o General condition of well and possible effect upon sampling activities. Some wells may 
be inaccessible, capped, plugged, or contain pumps or other equipment that would inhibit 
sampling or potentially alter results. 

Borehole logging of the wells may be performed on some of the residential wells. This will occur 
if well construction information is unavailable, or further evaluation of the monitoring zone is 
needed. If logging is necessary, H&A will submit a more detailed scope to Enarc-0 and 
NYSDEC for review. 

To the maximum extent possible, existing wells will be used for all investigative work. If a 
sufficient number of existing wells is not available, then alternate plans involving new off-site 
wells, or other existing wells, will be developed for review and agreement by Enarc-O, the 
involved regulatory agencies, and H&A. 

4.3 RESURVEY AND PREPARATION OF BASE MAP 

Limited ground surface elevation data exists for the Enarc-O site. Because site topography may 
affect local groundwater flow conditions, a more detailed survey of the site will be performed. In 
addition, a revised base map will be produced. 

Ground surface, top of well casing, and Honeoye Creek streambed elevations will be measured 
by a licensed surveyor and tied into National Geodetic Vertical Datum (NGVD). All on site 
monitoring wells, the Enarc-O supply well and accessible residential wells (selected from 4.2 tasks 
above) will be surveyed. Additional ground surface elevations will be obtained at selected 
locations to aid in surface topography determination. 
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Features including property lines, buildings, and paved areas will be included on the base map 
prepared during this effort. Also, locations of the auto shop located to the south of the facility. 
and the former Crane residence will be included, as well. Locations for the off-site features 
(autobody shop and Crane property) will not be surveyed, but will be depicted as accurately as 
possible from available public record documents. 

A staff gauge will be installed in Honeoye Creek to monitor stream level with respect to site 
groundwater levels, as discussed in Section 4.7.4. The staff gauge will be tied into NGVT) datum 
during the site re-survey. 

4.4 EXISTING WELL AND SEPTIC TANK SAMPLING 

4.4.1 Previous Sampling Activities 

In 1985, 35 residential wells and the Enarc-O supply well were sampled by the NYSDEC, 
NYSDOH and LCDOH. In January 1991, six monitoring wells were installed on 
Enarc-O property and subsequently sampled. The residential wells have not been 
sampled since 1985, and have been out of service since 1988 when public water was 
provided. 

4.4.2 Selection of Residential Weils 

Re-sampling of the on-site and selected off-site wells will provide a means of 
characterizing present groundwater quality conditions at and around the Enarc-O site. 
Significant changes in groundwater quality may have occurred since residential well use 
was discontinued and natural gradients have been re-established. Sampling of these wells 
will provide a representation of static (non-pumping) groundwater quality conditions. 

After evaluating site vicinity well information, H&A will determine which residential 
wells are to be sampled. The criteria for selection are outlined in Section 4.2. H&A will 
submit the list of wells proposed for sampling, along with the selection rationale, to 
Enarc-O, NYSDEC, NYSDOH, and LCHD for review prior to sampling. 

The need for further evaluation of groundwater quality in the residential area will be 
determined based upon the results of this groundwater sampling program. If the data 
indicates significant changes in residential area groundwater quality, the future residential 
monitoring locations may be reduced or expanded to provide sufficient data to identity 
possible site impacts. 

4.4.3 Groundwater Sampling Procedures 

Groundwater samples will be collected from the on-site monitoring wells and supply well, 
and selected residential wells. The samples will be collected, handled and preserved in 
accordance with the procedures and requirements detailed in Appendix E. Sample 
containers, preservatives and coolers will be provided by the contract laboratory, 
following requirements shown on Table 2. H&A will fill out a Groundwater Sampling 
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Record form (Appendix C) for each sampling location. A chain-of-custody form 
(Appendix C) will be completed after sample collection and will accompany samples to 
the laboratory. 

The residential wells have been out of service since 1988. and their present condition is 
unknown. H&A will evaluate conditions that may affect sampling activities during the 
field reconnaissance activities of Section 4.2. H&A may have to arrange additional 
activities to permit sampling such as removing pumps from wells. If access to a well is 
significantly affected, sampling/purging devices and methods different from those 
described in Appendix E may be employed for that well. Such methods will be reviewed 
with NYSDEC and the other involved agencies before implementation. 

4.4.4 Laboratory Analysis 

Groundwater samples from each well sampled will be analyzed by NYSDEC Method 91-
1 for those parameters listed in Table 3. Samples will be analyzed in accordance with the 
laboratory analytical methods from the New York State Department of Environmental 
Conservation Analytical Services Protocol (NYSDEC ASP 1991). 

Please note that the values listed in Table 3, page 2 are quantitation limits for ASP 
method 91-1, taken directly from the NYSDEC ASP document. These values are 
approximately 5 to 10 times the method detection limit for the analytical method, which 
means detection limits range from 1 to 5 ug/1. The method 91-1 procedure will be used 
to take advantage of a broader detection range than is possible with a lower detection 
limit method (ASP 91-4). If, on a second, third, or subsequent round of analysis, it is 
mutually agreed that a lower detection limit is desirable, then this decision will be made 
mutually among 
Enarc-O, H&A, and the agencies. The revised, lower detection limit method would then 
be used on only those well(s) where it is appropriate. 

4.4.5 Quality Assurance/Quality Control Samples 

Trip blanks consisting of 40 ml borosilicate VOA vials filled with ASTM Type II or 
equivalent water will be supplied by the contract laboratory with each groundwater 
sample delivery group to be analyzed for volatile organic constituents. 

A field duplicate sample will be collected at a frequency of one per ten samples (10% of 
sample population) for each analytical method and submitted to the contract laboratory. 
The field duplicate (also referred to as a blind duplicate) sample will be labeled in such a 
manner that the laboratory will not be able to determine the sample's origin. The 
sampling date for blind duplicate samples will be provided on the chain-of-custody 
documents so that the sample holding time can be monitored. The actual sampling 
locations will be noted on the Groundwater Sampling Record included with the final 
report. 
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4.4.6 Deliverables 

Laboratory Analytical Data packages to be provided as part of the Enarc-O Remedial 
Investigation will include Superfund CLP Category Reporting and Deliverables as 
defined by NYSDEC ASP91 and EPA CLP SOW 3/90. If. after initial rounds of 
analysis, data development is sufficiently consistent that a simpler deliverable package 
(such as ASP Category A or B) is appropriate, request may be made, with agency 
concurrence, to change the reporting and deliverable procedure. 

4.4.7 Septic Tank Sampling Procedures 

The on-site septic tank will be sampled to determine if solvents were disposed through 
the septic system. H&A will obtain one sample of solids from the tank using a stainless 
steel sampling device. The sample will be analyzed for those parameters listed in Table 

-3. A backhoe may be needed to provide access to the tank. Tank opening will be 
arranged directly by Enarc-O at the time of sampling 2. 

4.4.8 Residential Soil Sampling 

NYSDOH requested a minimum of four surface soil samples be obtained within the 
residential area at mutually-agreed locations for VOC analysis. Accordingly, a total of 
four samples will be obtained at locations determined by mutual selection (NYSDEC, 
NYSDOH, Enarc-O, and H&A). One of the samples will be at an agreed-upon 
background location; the remaining three will be at agreed-upon locations in the 
residential neighborhood. The samples will be analyzed for VOC compounds only. 
Please note that detection of VOC parent or daughter products, similar to those at the 
Enarc-O site, will need to be evaluated to determine that such compounds were not 
introduced by other activities within the neighborhoods. 

4.4.9 Data Validation Procedures 

Laboratory analytical data packages will be validated using guidance provided by the 
"Functional Guidelines for Evaluating Organic and Inorganic Analyses," USEPA 1988. 
Organic analyses will be reviewed for compliance with the NYSDEC ASP 91 reporting 
requirements for holding times, calibration frequency and procedures, surrogate and 
internal standard compound recoveries, method blank analyses and site-specific quality 
control/quality assurance sample analyses. 

4.5 SOIL GAS SURVEY 

Work for the Enarc-O Machine Remedial Investigation includes a soil-gas survey which will be 
performed in two phases. The purpose of the first phase will be to characterize the potential 
contaminant sources at the former outdoor 1,1,1-trichloroethane storage tank and interior 
degreaser unit areas presented in Figures 7 and 8. The second phase of the soil gas survey will 
be expanded outward from the contaminant source area to delineate the potential migration of 
site contaminants in the subsurface. 
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4.5.1 Source Area Soil Gas Survey 

Source area characterization will be conducted by extracting soil vapor at each location 
presented in Figure 8. Eight (S) sampling points will be accessed through the interior 
flooring around the degreaser unit and six sampling points will be established outside 
the building immediately adjacent to the degreaser unit. Each location will be spaced 
approximately 10-15 feet apart to establish an initial grid of approximately 900 square 
feet. Each interior sampling location will be established by drilling through the concrete 
floor slab with a Bosch Model 11709 27.5 lb. rotary-hammer. 

Sampling points in the potential source area will be established using manually-
emplaced soil probes using a weighted 40 inch long steel plunger bar and slide-hammer. 
A detailed soil gas sampling procedure is provided in Appendix F. The depth of the 
soil gas sampling points will be determined by ability to advance the 40 or 52 inch long 
steel plunger bars. Given that we are attempting to determine source areas of near 
surface releases, penetrating to a depth beneath the building slab below the degreaser 
sump pit is needed. Provided the sub-slab soils are not too dense, either the 40 inch or 
52 inch plunger bar should be capable of advancing the hole to the desired target depth. 

Soil-gas at each sampling point will be initially screened with a hand-held organic vapor 
monitoring instrument, Photovac Microtip photo-ionization detector or a Foxboro OVA 
flame ionization detector. Drager tubes will also be used during initial screening for 
specific compounds with low Permissible Exposure Limits (PELs) such as vinyl chloride. 

Following the initial screen analysis, a tedlar bag sample of soil gas will be collected 
using the evacuated canister technique detailed in Appendix F. The total organic vapor 
readings will be recorded in a bound field logbook for health and safety monitoring and 
used to determine sample injection volumes for on-site gas chromatograph (GC) 
analyses. 

The tedlar bag sample will be analyzed on-site within two hours of collection using a 
Photovac Model 10S50 portable gas chromatograph equipped with a 10.6 eV 
photoionization detector lamp for the target analytes listed on Table 4. If interference 
from non-target analytes (hydrocarbons) is noted, the tedlar bag sample will be 
transported to the H&A of New York in-house laboratory located in Rochester and will 
be re-analyzed within 24 hours using a benchtop Hewlett Packard Model 5890 Series II 
gas chromatograph equipped with a capillary column and flame ionization detector 
(FID). The HP 5890 GC capillary column and variable oven temperature program will 
be set up to resolve each target analyte. 

Note that the detection limit for 1.1-DCA and 1.1,1-TCA (see Table 4) is limited by the 
ionization potential of these compounds on a FID detector in the portable GC. 
Confirmation of non-detects for these alkanes can be done for selected locations using 
the Hewlett-Packard GC with the FID detector. Therefore, a selected sub-population 
of samples, including some detects and non detects of these alkanes will be confirmed 
using the Hewlett-Packard GC. 

-15-

f^ysrJ^. ^O 



Each of five sampling location which exhibit highest VOC concentrations will be 
completed as permanent shield-point monitors. The shield-point monitors will be 
constructed of an inert porous intake filter connected to high density polypropylene 
tubing. The shield-point monitor will be advanced to the bottom of the soil probe hole 
and covered with a sandpack. 1-ft. in length, and sealed by a cement/bentonite surface 
seal. The permanent shield-point monitors will be used to evaluate changes in soil-gas 
VOC concentrations over time at the selected locations. 

Additional sampling points may be added upon mutual agreement of H&A and the 
NYSDEC on-site personnel. The criteria that will be used to determine addition of 
sampling points will include presence of obvious staining, chemical odor, and/or 
significantly elevated VOC readings. 

It is possible for soil vapor points to reflect groundwater level if they penetrate the zone 
of saturation. However, previous explorations at this site have shown the permanent 
groundwater table to reside near or below the overburden bedrock interface. Since the 
soil vapor shield monitoring points will be several feet above this, we don't anticipate 
significant impact on shield point performance from the saturated zone. If high 
groundwater inhibits sampling, collection may have to be delayed until dryer weather . 
allows sampling. 

Based on soil vapor results, VOC analyses will be performed on five soil samples 
collected during the source area survey. Samples selected for laboratory submittal will 
be based on volatile screening readings at the time of sampling. Samples representing 
high, low, and medium VOC detections will be submitted to the lab in order to obtain a 
range of laboratory analysis relative to field screening results. Samples will be placed in 
8 oz. teflon-lined lid wide-mouth jars for storage and transport to the analytical 
laboratory. 

4.5.2 Delineation Soil Gas Survey 

Based on the Source Area Soil Gas Investigation data, an expanded Delineation Soil 
Gas Survey will be conducted in order to delineate potential migration of site VOCs in 
the overburden. The delineation soil gas survey is designed to define the lateral and 
vertical extent of subsurface soil contamination at the former tank/degreasing area, and 
investigate one other suspected source location. Soil gas sampling locations are shown 
on Figure 7. As shown, the area of investigation will be concentrated within the area 
east of the facility building. Additionally, soil vapor survey points will be located 
adjacent to MW-2 and MW-3 to determine if the elevated chlorinated VOC 
concentrations detected previously in these two wells is attributable to localized shallow 
soil contamination or migration via groundwater. Soil vapor samples will be obtained 
from borings advanced using the Geoprobe, Hydropunch or an equivalent sampling 
system. Soil vapor samples will be collected at three-foot intervals by advancing a 
specially designed soil vapor probe ahead of the narrow hollow-stem augers into 
undisturbed soils. Additional soil vapor boring locations may be selected depending 
upon the results of the survey and with the agreement of NYSDEC. NYSDOH and 
LCHD. 
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Table 4 lists the target analytes for the survey. The same sampling and analysis 
program followed during the source area investigation will be used for the delineation 
phase. Initial soil probe holes will be screened with a hand held organic vapor analyzer. 
On-site analysis of extracted soil vapor will be analyzed within two hours of collection 
using a portable gas chromatograph. Off-site analyses when required will be performed 
within 24 hours of sample collection using a bench-top HP5890 Series II GC system. 

A slightly modified soil vapor sample point emplacement procedure will be used for the 
points intended to be placed near the current MW-2 well location. In this area (see 
Figure 7), two of the five locations will be placed along the east side of the storage 
building; two locations will be located along the south side of the storage building near 
the southeast corner. All five locations will be sampled for soil vapor to a shallow 
depth (40 to 52 inches below current ground surface). The highest VOC detection from 
the five locations will then be converted to a deep probe soil vapor sample location, to 
be advanced and sampled to the top of bedrock as described above for other delineation 
sample points. In the event that VOCs are not detected in any one of the five shallow 
locations, then the middle location shown at the southeast corner of the building will be 
advanced and sampled to the top of rock as described above. 

Quality Assurance procedures for both the on-site and off-site GC analysis are contained in 
Appendix A Quality Assurance Project Plan and/or the Soil Gas Standard Operating Procedure 
in Appendix F. 

4.6 ADDITIONAL MONITORING WELL ACTIVITIES 

Three new monitoring wells will be installed at the locations shown on Figures 7 and 8. The 
reasons for these well installations are as follows: 

• To allow further definition of known and suspected source area soil, bedrock, and 
groundwater conditions. 

• To allow additional groundwater sampling analysis. 

• To allow for future soil vapor extraction in the TCA tank source area, should it be 
warranted. 

4.6.1 Installation of Monitoring Wells 

One overburden and one bedrock well will be installed in the source area near the 
location of the former TCA storage tank (Figures 7 and 8). A bedrock well will also be 
installed near the former drum storage area, located adjacent to the storage building, 
Figure 7. 

The bedrock wells will be installed with open monitoring intervals in the upper-most 
water-bearing zone encountered in bedrock. This zone is typically at a depth of 4 to 12-
ft. below top of rock, based on water levels observed in the existing on-site wells. 
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The overburden well will be installed to the top of bedrock to monitor overburden 
groundwater, if present. The Phase I investigation report indicated little or no 
overburden groundwater was encountered at the site. However, no monitoring wells 
were installed to conform this. If no groundwater is encountered by the overburden 
well, it may be used for future vapor extraction. The need for such extraction will be 
evaluated following the soil gas survey described in Section 4.5. and as a potential 
Interim Remedial Measure (IRM - see Section 4.11). Seasonal groundwater elevation 
fluctuation will also be taken into account while evaluating whether to convert the 
overburden well to a vapor extraction well. NYSDEC will be involved in this decision. 
Please note that high vacuum vapor extraction options exist that can extract soil vapor 
as well as water, if it is present in the screened section. 

Test borings will be advanced to the top of bedrock at each monitoring welt location 
prior to well installation. Soil samples will be obtained continuously to allow detailed 
description of soils and to allow screening for volatile organic compounds. Since the 
two wells proposed for the TCA tank source area will be located within approximately 
15 feet of each other, soil samples are planned to be obtained in only one of these test 
borings. Additional soil samples may be obtained at the discretion and mutual 
agreement of NYSDEC and H&A; criteria used to select additional samples will be 
presence of obvious staining, chemical odor, and/or significantly elevated VOC readings. 

Details of the drilling, sampling and well installation methods are described in Appendix 
G. Schematic diagrams of well construction are shown in Figure 9. 

Drilling-related wastes (soil, rock cuttings and drilling fluids) will be containerized on 
site in NYSDOT approved 55-gaIlon drums. These materials will be disposed of in 
accordance with procedures described in Appendix I. In addition, NYSDEC TAGMS 
for fugitive dust suppression and disposal of cuttings will be followed. 

Well construction materials and drilling and sampling equipment will be decontaminated 
according to procedures described in Appendix H. 

Upon completion of well installation, each well will be developed to establish sufficient 
hydraulic connection with the formation. Well development procedures are presented 
in Appendix G. An attempt will be made during development to remove a volume of 
water equal to that lost to the formation during drilling. Development will continue 
until the criteria described in Appendix G are met. 

Hydrogeologic testing in the new wells is described in Section 4.7. 

As indicated previously, to the maximum extent possible, existing wells will be used for 
all investigative work. If a sufficient number of existing wells is not available, then 
alternate plans involving new off-site wells, or other existing wells, will be developed for 
review and agreement by Enarc-O, the involved regulatory agencies, and H&A. 
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4.6.2 Sampling of Monitoring Wells 

Upon completion of well drilling and development, groundwater samples will be 
collected from each new and previously installed monitoring well. Groundwater samples 
will be collected, handled and preserved in accordance with the procedures and 
requirements described in Appendix E. Groundwater sample containers, preservatives 
and sample coolers will be provided by the contract laboratory. Groundwater sampling 
data will be entered on a Groundwater Sampling Record form (Appendix C) for each 
sample collected. A chain-of-custody form (Appendix C) will be completed after . 
sample collection and will accompany samples to the laboratory at the end of each day. 

At this time, it is anticipated the previously installed monitoring wells (MW-1 through 
MW-6) will be sampled concurrently with the selected residential wells. It is possible 
there will be some lag time between sampling of the previous monitoring and residential 
wells and completion and sampling of the new wells. The project field work will be 
scheduled to keep this lag time to a minimum. The project schedule is discussed 
further in Section V shown on Figure 11. 

4.6.3 Future Sampling Plan 

Upon completion of the Remedial Investigation field work, all analytical data from 
monitoring and residential well sampling will be reviewed. The RI report will present 
conclusions regarding groundwater quality and flow. Based on these findings, 
recommendations will be provided for future groundwater sampling. Enarc-O, H&A 
and the involved agencies will mutually agree on future sampling plans prior to 
implementation. 

At a minimum, all monitoring wells on the Enarc-O property will be sampled quarterly, 
beginning with the first quarter following completion of the RI report. In addition, 
selected off-site residential wells will be included in the quarterly sampling. These wells 
will be chosen based on the criteria used to choose the initial sampling discussed in 
Section 4.2. In addition, groundwater flow characteristics identified in the RI report 
will be considered, to determine which wells will provide data useful in plume 
characterization. 

Sampling will continue to follow procedures discussed in Section 4.4 and Appendix E. 
Water levels will also be obtained during each sampling round for each of the 
monitoring and residential wells included in the program. 

Laboratory analysis will continue to follow ASP protocol as described in Section 1 of 
the QAPP. H&A will tabulate and forward data to all parties on the project 
correspondence distribution list, as it is received. After wells have been sampled once 
using CLP reporting and deliverables, subsequent sampling rounds will be completed 
with category A or B sampling and deliverables. 
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4.7 HYDROGEOLOGIC TESTING 

Hydrogeologic testing will be performed to more fully characterize the bedrock with regard to 
hydraulic conductivity. The testing will consist of water level measurements, rising head 
permeability testing, stream gauging and a pumping test. The following sections describe these 
activities. 

4.7.1 Water Level Measurements 

Water level measurements will be obtained periodically from all on-site monitoring 
wells, the Enarc-O facility supply well and selected off-site residential wells. The data 
will be used to construct groundwater contour plans describing groundwater flow both 
on-site and off-site. 

Water level measurements will be measured according to procedures described in 
Appendix E, using electronic water level indicators. In addition, a pressure transducer 
system will be installed in a selected well or wells (with NYSDEC concurrence) to 
provide week-long measurements for comparison to stream level measurement in 
Honeoye Creek during the same period. r This data will allow evaluation of the response 
of groundwater levels at the site to changes in stream level. Stream level measurement 
is discussed below in Section 4.7.4. 

NYSDEC will have access to the monitoring wells to allow for measurements of 
groundwater elevations by its own staff. Prior to entering into Enarc-O property, the 
NYSDEC will give Enarc-O prior notification and obtain verbal approval. 

An anticipated schedule for obtaining water levels in as follows: 

Time Interval 

1. During Well evaluation 
Program 

2. During Drilling Program 

3. During Sampling Program 

4. After Completion of RI 

Well Groups 

• Onsite monitoring wells 

• Enarc-O supply well 

• Offsite residential wells 

• Onsite Wells 
• Selected offsite wells 

• Newly installed onsite 
monitoring wells 

• All onsite wells 

Frequencv 

• One measurement 
during sampling 

• One measurement 
during sampling 

• One measurement 
during sampling 

• Daily 
• Weekly 

• Once daily sampling 

• Quarterly 
Selected offsite residential • Quarterly 
wells 
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4.7.2 Rising Head Permeability Testing 

Rising Head Permeability testing will be performed in ail new and previously installed 
onsite monitoring wells. The previously installed wells will be retested to confirm 
results of the Phase I investigation. Rising head tests provide a measure oi hydraulic 
conductivity of the formation across the monitoring interval of the well. These testing 
results will provide information on the distribution of hydraulic conductivity, and will be 
used in conjunction with pump test data and geologic information to describe 
groundwater flow at the site. 

The rising head tests will be performed in accordance with methods described by 
Hvorslev (1951). A description of the methodology to be used is provided in Appendix 
J. 

4.7.3 Pumping Test 

Upon completing the rising head testing, H&A will perform a pump test in one on-site 
well. To the extent possible from the data generated, the pump test will provide 
additional information on both on-site and off-site groundwater flow characteristics 
including transmissivity, storativity, the apparent radius of influence, and permeability 
values and.variation. 

The pumping well will be chosen based on hydraulic conductivity results obtained from 
rising head tests. It is anticipated either the Enarc-O facility supply well or the 
proposed bedrock monitoring well for the TCA tank source area will be used for 
pumping. It is likely the Enarc-0 supply well is substantially deeper than the site 
monitoring wells, and also will probably have a much greater yield. Pumping from this 
well will be more likely to create a response in the offsite residential wells, thereby 
yielding useful information regarding offsite flow. NYSDEC will be consulted for final 
approval on selection of the pumping well if it is other than the supply well. Details of 
the construction of the supply well will be obtained during the well evaluation program. 

A detailed description of the pump test procedure is presented in Appendix K, with 
additional specific details for this site described below. The pump test will be 
conducted for approximately 48 hours. The anticipated pumping rate is also described 
below. During the test, water level measurements will be obtained at regular intervals 
in the pumping well, all onsite monitoring wells, and selected offsite residential wells. 
This well drawdown data will be recorded and used to determine the bedrock aquifer 
parameters described above and in Appendix K. 

All groundwater discharge from the pump test will be containerized for subsequent 
characterization and proper disposal. Based on the anticipated volumes of discharge it 
is likely a tank truck will be required for at least temporary storage and batching prior 
to discharge. A temporary discharge authorization will be obtained through NYSDEC 
Region 8 Division of Water as described below. 
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H&A of New York and NYSDEC Region 8 Division of Water personnel agreed that 
the pump test would proceed through application and issuance of an Emergency 
Discharge Authorization. A pump test procedure was worked-out with NYSDEC that 
consists of the following steps: 

o H&A and Enarc-0 will correspond directly with the Regional DEC office (Tom 
Pearson) for application and issuance of the Emergency Authorization. 

o The pump test will be structured overall similar to a "step test." Pumping for 
the first 24 hours of the test will be at a relatively low with water passed through 
granular activated carbon (GAC). Volatile organic compound concentrations 
will be determined by sample and analysis at the time of pump test start-up for 
water entering and exiting the GAC. The initial analysis will be by formal 
laboratory analysis with rapid turn-around. A split of the initial sample will also 
be screened (headspace screening) by portable GC to establish a correlating 
headspace value for volatile organic compound concentrations. Subsequent 
sampling will be performed at 12 hour intervals and will be GC screened only. 
The low rate of pumping will continue through the first 24 hours at which time a 
second sample for laboratory analysis will be obtained. If the level of volatile 
organic compounds (VOCs) in the extracted water remains the same or 
decreases, then the pump test rate may be stepped up. If the volatile organic 
compound level increases, then the test will be stopped to evaluate and agree 
with NYSDEC personnel whether the test can proceed with additional controls 
or modified procedures. 

o Assuming the VOC levels remain the same or decrease, the stepped-up pump 
rate will continue for an additional 24 to 48 hours at a rate to attempt stressing 
the aquifer. Periodic sampling and headspace screening will continue at a 
frequency of one sample every 12 hours. 

o In discussions with Mr. Pearson it was agreed that the Principal Organic 
Compound limit in TOGS 1.1.1 of 50 ppb would apply to water discharged from 
the GAC units to Honeoye Creek. The 50 ppb limit would apply to the sum 
concentration of all detected volatiles. Further, the 50 ppb would be treated as 
a daily average so that if an excursion above 50 ppb occurs the pumping rate 
may be modified or pumping ceased to obtain a daily average of 50 ppb. 

o Potential well yields, have been estimated to the extent possible, based on 
discussions with Enarc-0 personnel. Current annual usage of water from the 
public water system (which should approximate average usage of the well when 
it was in use) ranges from 300.000-gallons per year to 500.000-gallons per year. 
This equates to a usage rate of 1.7 gpm to 2.9 gpm. based on an 8 hour work 
day. Enarc-O personnel indicated that a daily maximum use may range up to 
4,000 to 5,000 gallons per day. This equates to a potential upper-end pumping 
rate of 8.3 to 10.4 gpm. Accordingly, the pump test will start out with an initial 
discharge rate which mimics the daily average based on Enarc-O's annual usage; 
that is, a pumping rate of approximately 2 to 3 gpm. If, after 24 hours of 
pumping, total volatile concentrations are less than the 50 ppb criteria, the 
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pumping rate will be increased as close to 10 gpm as possible to attempt 
stressing the aquifer, while at the same time attempting to stay within the 
discharge concentration criteria. 

Data collection and reduction will otherwise be performed as described in Appendix K. 

4.7.4 Staffing Gauge 

Based on preliminary information, if appears groundwater levels at the site respond to 
fluctuations in the water levels in Honeoye Creek. To determine the relationship 
between stream and groundwater levels. H&A will obtain measurements of these 
parameters over specified time-periods. 

To obtain accurate measurements of stream levels, a staffing gauge will be constructed 
_(by Enarc-O) in the stream bed of Honeoye Creek at the approximate location shown 
on Figure 7. NYSDEC will be consulted for agreement on the actual field-selected staff 
location. The gauge will be capable of measuring water level to the nearest 0.1-ft. The 
gauge will consist of a stainless steel rod, approximately 1 to 2-in. diameter, with 
permanent markings in 0.1-ft. increments. 

The gauge will be permanently mounted to the bed of the stream, in bedrock, using 
drilling and grouting or other appropriate techniques. It will be positioned, as possible, 
such that is will remain partially submerged even during anticipated low-water flow. A 
mark of known elevation will be fixed on the gauge at the time of the site-wide survey is 
performed. A schematic diagram of the gauge design is shown on Figure 10. 

Measurements will be obtained for each day that field work is being performed on-site. 
In addition, for one-week periods during spring snowmelt (April/May) and early fall 
(September/October) a pressure transducer/datalogger system will be installed in 
selected on-site monitoring wells. Corresponding stream level measurements will be 
obtained daily during these one-week periods. The data will be used to construct 
computer-generated hydrographs that will allow direct comparison of stream vs. 
groundwater elevations changes with time. 

4.8 POTENTIAL UTILITY MIGRATION PATHWAY EVALUATION. 

The source, extent, and possible remedial actions regarding the VOC contamination in water 
from a Martin Road basement sump must be evaluated as part of the RI. 

Potential utility migration pathways which may affect off-site areas will initially be evaluated by 
review of selected documents and by viewing the residential area north of the Enarc-O facility. 
Potential utility migration pathways appear to primarily be limited to the water-main installed by 
USEPA. Documents related to the water-main installation consist of a USEPA contract report 
documenting the installation and a limited number of plans that may be available through 
Livingston County and the City of Rochester showing routes of the water main. These 
documents will be reviewed with respect to installation details (depth of installation, pipe 
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bedding, routes, and construction methods). These factors will be compared to available 
topographic maps for the area: the pipe routes will also be walked to view more subtle 
topographic trends. 

Results of the review described above will next be compared to groundwater levels as evidenced 
in residential wells selected for monitoring within the neighborhood (see Section 4.4 of the work 
plan). Water-main routes that, as constructed, may constitute a preferential pathway for 
migration and that have been installed below the water table will then be subjected to additional 
appropriate evaluation. The scope of the additional evaluation will be developed based on the 
information available and as mutually agreed upon by NYSDEC, NYSDOH, Enarc-O and H&A. 

Regarding the Martin Road residence, specifically, additional evaluation methods will include 
examination of the house foundation and water utility lines servicing the house. Depending upon 
the method of migration into the sump, plans to cut-off flow of VOC-containing water will then 
be developed for implementation by Enarc-O. 

4.9. ENVIRONMENTAL RISK ASSESSMENT 

A habitat-based environmental assessment will be conducted in accordance with the NYSDEC 
document "Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites" (June 1991). 
Based on existing site information, it is anticipated that the assessment will describe the existing 
environment (step 1); identify potential hazards to habitats and provide an assessment of 
potential risks from contaminants (step 2); evaluate anticipated remedial measures with respect 
to their effects on habitats affected by the contaminants (step 3); determine what elements may 
need to be included in remedial design where mitigation of fish and wildlife impacts is indicated 
(step 4); and identity monitoring requirements that may be necessary to evaluate the 
effectiveness of remedial measures under step 4 (step 5). Determination of the need for and 
level of effort of step 4 and step 5 activities will be made after steps 1 through 3 are completed. 
Steps 1 through 3 are therefore described below. NYSDEC will be consulted prior to and to 
assist with the determination whether to perform steps 4 and 5. 

Step 1 - Description of Existing Environment 

The existing ecology of the site and adjacent off-site areas which could be affected by site-related 
contaminants will be identified and described in a cover-type map. A discussion of natural 
resources associated with the site in terms of the vegetative cover type and their associated 
wildlife populations which are expected to be within the affected areas will be included. 
Significant habitats, regulated streams, and other resources of significance will be listed. The 
ecologist will concentrate field characterization activities on the site and on a 0.5-mile zone 
surrounding the site. Information on dominant vegetation species, cover types, associated 
wildlife, and the presence of significant habitats (as defined by NYSDEC) will be recorded. The 
ecologist will also complete a general reconnaissance level survey of fish, wildlife, and cover 
types, and significant habitat conditions within two miles of the site that are potentially affected 
by site compounds. The purpose of this survey will be to characterize the presence, location and 
uses of special resources within the zone. Habitat conditions and characteristics will be derived 
from existing information, photographs, reports, and maps obtained from the appropriate New 
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York State. Federal. Local agencies or other sources. Current aquatic habitat and fish 
population conditions of Honeoye Creek will be based on existing water quality and aquatic life 
survey data obtained from New York State Division of Fish and Wildlife and USEPA. 

Step 2 - Resource Hazard Evaluation 

Hydrogeologic information will be used to evaluate whether migration from the Enarc-O site 
may affect the identified habitats. Results of the sampling.and analytical program performed 
under this work plan will be reviewed considering the chemical fate and transport potential of 
particular compounds. Potential environmental exposure concentrations for possible receptors 
will be identified. Evaluation of risks will be performed using hazard thresholds. Hazard 
thresholds are compound concentrations below which adverse effects are not expected to occur 
(i.e. acceptable concentrations). The assessment of ecological risk will be determined by 
comparing detected concentrations at potential receptor points to hazard threshold 
concentrations described in federal or state established standards, criteria, or guidance values 
(SCGs). In the absence of the values, hazard thresholds will be derived from the toxicological 
properties and environmental behavior characteristics of the specific compounds. 

If pathways to specific habitats are determined to be absent or estimated receptor concentrations 
do not exceed hazard thresholds, no further evaluation will be performed. 

Step 3 - Evaluate Remedial Measures 

Where an exposure pathway and exceedance of hazard threshold has been identified for a 
particular habitat, potential remedial measures which may be necessary to reduce or eliminate 
the habitat impact will be identified. Evaluation of specific remedial measures will be performed 
along with other remedial measure evaluation under the feasibility study (Section 4.12). 

4.10 HEALTH RISK ASSESSMENT 

A baseline health risk assessment is used to identify potential pathways of exposure fcr humans, 
quantitatively estimate the exposures that could occur, and identify risks associated with such 
exposures. Risks derived from the baseline health risk assessment are used, along with other 
information, to determine whether remedial measures are needed at the site, and, if so. the 
quantitative risk estimates are considered in selecting appropriate remedial measures and 
identifying remedial action objectives. 

The risk assessment will be performed in accordance with USEPA "Risk Assessment Guidance 
for Superfund - Volume 1, Human Health Evaluation Manual (Part A)", the "Superfund Public 
Health Evaluation Manual", and other selected references describing federal and state SCGs. 

Performance of the baseline health risk assessment will be completed as follows: 

• Potential chemical compounds of concern at the site will be identified. Identification of 
site related compounds will be based on site history, analyses of environmental media 
(soil vapor, groundwater, etc.) on site, and evaluation of the range of detected 
concentrations of such compounds. 
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« Potential exposure pathways will be identified. It is currently anticipated that these wiil 
particularly include a site soil contact route; a site vapor exposure route into limited-
circulation building spaces: an on- and off-site groundwater exposure route: and 
potentially an off-site vapor exposure route, again to limit-circulation building spaces. 
Estimates of exposure point concentrations will be developed based on compounds 
present, their environmental fate and transport properties, concentrations detected, and 
rate and direction of flow. 

• Potential adverse health effects that may be associated with the site chemicals of 
concern will be identified. Identification will be based on collection of toxicity 
information for the specific compounds of concern and media in which the potential 
exposure pathways are determined to exist. 

• The toxicity and exposure assessments above will be integrated into a quantitative 
.expression of risk. Risks will be based on current site and vicinity condition and use. 
Risk will also be evaluated in terms of a Reasonable Maximum Exposure (RME) 
scenario, based on reasonably anticipated site usage. Estimates of uncertainties 
embodied in the assessment will also be presented. 

4.11 EVALUATION OF IRM/FS ALTERNATIVES 

Based on results of the remedial investigation, an evaluation of remedial alternatives will be 
performed. Based upon investigations already performed at the site, it is anticipated that one or 
more Interim Remedial Measures (IRMs) or remedial actions developed through a focussed 
feasibility study may be able to quickly prevent, mitigate, or remedy environmental impacts and 
identified risks. Potential IRMs or remedial alternatives that could be performed in a focussed 
feasibility study, and that may be applicable to the site, may include the following: 

• Source-area vapor extraction to reduce release of residual VOCs from site soils or high 
concentrations in groundwater. 

• Migration control measures to mitigate migration toward off-site areas. 

Therefore, initial FS efforts will be focused on identifying potential IRM or remedial activities 
under a Focussed Feasibility Study. In the event one or more activities appear warranted, a 
focussed feasibility study will be performed on the identified measures. 

A full scale Feasibility Study (FS) will be undertaken only after evaluation of IRM or focussed 
feasibility study remedial activities, and to the extent such VOC measures are not able to address 
identified on- and off-site impact(s). If no activities are identified which may be implementable 
and risks are deemed to be present as a result of the RI, then a full-scale FS will be performed. 
FS activities will consist of the following: 

• Identification of potential remedial technologies. Technologies will be based on data 
from the RI including contaminants of concern and media impacted. 
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© Technologies will be evaluated for site suitability. This pre-screening process will be 
based on remedy performance records: construction, operation and maintenance 
problems: applicability to site characteristics; and applicability of site remediation. 
NYSDEC TAGM 4030 will be used for guidance in this process. 

• Suitable technologies will be assembled to alternative remedial measures. Individual or 
grouped alternatives will be assembled as necessary to address required remediation. 

• Assembled remedial alternatives will be run through an initial screening and evaluated 
based on effectiveness, implementability. and costs. As recommended by USEPA 
Guidance, at least one containment alternative and the no-action alternative will be 
carried through the screening process to the detailed evaluation phase (see below). 

Detailed evaluation of the remedial alternatives will be performed. The detailed analyses will 
include evaluation of effectiveness (including degree of protection and ability to eliminate or 
reduce volume, toxicity, and mobility). In addition, the following criteria will be used in the 
detailed evaluation process: short term effectiveness; long-term effectiveness and permanence; 
reduction of toxicity, mobility, and volume; implementability; costs; compliance with applicable or 
relevant and appropriate requirements (ARARs); overall protection.of human health in the 
environment; agency acceptance; and community acceptance. The factors to be considered in 
terms of cost include short-term costs, long-term costs, present worth, and replacement costs. 

4.12 REMEDIAL INVESTIGATION REPORT 

H&A will prepare a Remedial Investigation report upon completion of all previously discussed 
tasks. The report will summarize the investigation's findings and will include the following 
components: 

• An executive summary briefly summarizing key findings and recommendations for 
further studies of remedial measures, as appropriate. 

• A table of contents outlining the entire report including tables, figures, and appendices. 

• A main text describing, in detail, 1) procedures, methods and equipment used to 
perform the field investigations; 2) conditions at the site based on explorations and 
testing; 3) conclusions regarding the nature and extent of contamination and risks posed 
by the contamination at the site; and 4) recommendations for further investigations or 
interim remediation, as appropriate. 

• Tables summarizing data on monitoring, supply, and residential (as possible) well 
construction, environmental analyses, groundwater elevations and hydrogeologic testing. 

• Figures illustrating site features, exploration locations and elevations, including both 
plan and cross-section views. Figures will also be prepared depicting groundwater flow 
and quality, based on exploration and analytical data. The figures will be computer-
generated using CADD or Intergraph software. 
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Appendices containing raw analytical, water level, and hydrogeologic testing data, logs 
of test borings and well installations, and calculations/tables/graphs, as necessary to 
support conclusions drawn by the report. 
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V. SCHEDULE 

The anticipated schedule for completion of field activities and submittal of the reports described 
herein is shown on Figure 11. The estimated time frames shown on this figure may be subject to 
change due to NYSDEC or other participating agency approval time frame, and actual 
conditions (weather and subsurface) encountered in the field. 

VBD:gmc 
70372-40\workplan.wp 
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TABLE 1 

Enarc-0 Machine Products 
Remedial Investigation 

Analytical Program 

Offsite 
residential wells 

Offsite 
residential yards 

On-site monitoring 
well/supply wells 

Source area survey 

Delineation survey 

Trip blanks 

Matrix 

Aqueous 

Soil 

Aqueous 

Vapor 
Soil 

Vapor 

Aqueous 

No. of 
Samples 

* 

. 4 

10 

16 
5 

* * 

6-

Analysis Required 

91-1 (TCL) 

91-1 (TCL) 

91-1 (TCL) 

VOCs (Table 4) 
91-1 (TCL) 

VOCs (Table 4) 

91-1 (TCL) 

Notes: 

1. Method 91-1 NYSDEC Analytical Services Protocol 

2. * - No. of samples to be determined during the well construction evaluation. 

3. ** - No. of samples to be determined from the results of the source area investigation. 

4. TCL - Target Compound List. 

5. VOCs - Volatile Organic Compounds listed in Table 4. 
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TABLE 2 

Enarc-0 Machine Products 
Remedial Investigation 

Preservation. Holding Times and Volume/Weight Requirements 
NYSDEC ASP Rev. December 1991 

Parameter Preservation Holding Time* Volume/V/eisht 

Aqueous 
Volatiles 

4°C(+/-2°C) 
Store in dark 

7 days until analysis 80 ml 

Soil/Sediment 
Volatiles 

Vapor Volatiles 

4°C(+/-2°C) 
Until extraction 
and analysis 

7 days until analysis 

48 hours 

20 g** 

1 1 

* From verified time of sample receipt (VTSR) 

** Collected in glass 8-ounce jar with septum-sealed lid 
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TABLE 3 

Superfund Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL) 

Quantitation Limits* 

Volatiles 

1. Chloromethane 

2. Bromomethane 

3. Vinyl Chloride 

4. Chloroethane 

5. Methylene Chloride 

6. Acetone 

7. Carbon Disulfide 

8. 1,1-Dichloroethylene 

9. 1.1-Dichloroethane 

10. L2-Dichloroethylene(total) 

11. Chloroform 

12. 1.2-Dichloroethane 

13. 2-Butanone 

14. 1,1,1-Trichloroethane 

15. Carbon Tetrachloride 

16. Bromodichloromethane 

17. 1.2-Dichloropropane 

18. cis-l,3-Dichioropropene 

19. Trichloroethene 

20. Dibromochloromethane 

21. 1,1,2-Trichloroethane 

22. Benzene 

CAS 
Number 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-34-4 

75-35-3 

540-59-0 

67-66-3 

107-06-2 

7S-93-3 

71-55-6 

56-23-5 

75-27-4 

78-87-5 

10061-01-5 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

Water 
ug/L 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Low 
Soil 
ug/Kg 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Med 
Soil 

ug/Kg 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

On 
Column 

(ng) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

o 
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Quantitation Limits* 

Volatiles 

22. Benzene 

23. trans-1.3-Dichloropropene 

24. Bromoform 

25. 4-Methyl-2-pentanone 

26. 2-Hexanone 

27. Tetrachloroethene 

28. Toluene 

29. 1,1,2,2-Tetrachloroethane 

30. Chlorobenzene 

31. Ethyl Benzene 

32. Styrene 

33. Total Xylenes 

CAS 
Number 

71-43-2 

10061-02-6 

75-25-2 

108-10-1 

591-78-6 

127-18-4 

108-88-3 

79-34-5 

108-90-7 

100-41-4 

100-42-5 

1330-20-7 

Water 
ug/L 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Low 
Soil 

ug/Kg 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Med 
Soil 

' ug/Kg 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

-1200 

1200 

1200 

1200 

1200 

On 
Column 

(ng) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

1. '^"Quantitation Limits listed for soil/sediment are based on wet weight. The quantitation 
limits calculated by the laboratory for soil/sediment, calculated on dry weight basis, as 
required by the protocol, will be higher. 

2. Table from NYSDEC ASP document (12/91 Revised), Appendix C, Section V, Analytic list 
for Method 91-1 

o 
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TABLE 4 

KNARC-O MACHINE PRODUCTS 
SOIL GAS SURVEY 

TARGET ANALYTIC LIST 

Compound Name 

1.1-Pichloroethcne 

1.1-Dichloroethane 

Elhyl benzene 

Toluene 

1.2-{ORTHO) Xylene 

U-(META) Xylene 

M-(PARA) Xylene 

Tetrachloroethenc 

Trichloroeihene 

1,1,1-Trichloroethane 

1,2-Dichloroeihene (Trans) 

1,2-Dichloroelhene (Gs) 

Vinyl Chloride 

Tetrachloromeihanc 

1,1,2.2-Teirachloroethane 

CAS 
Niinilier 

75-35-4 

75-34-3 

I00-4I-4 

108-88-? 

95-47-6 

108-38-1 

106-42-? 

127-18-4 

79-01-6 

71-55-6 

156-60-5 

156-59-2 

75-01-4 

56-23-5 

79-34-5 

Water 
Sol. 

(mg/L) 

2.50 R+03 

5.06E+03 

1.6IE+02 

5.35 E+02 

I.75E+02 

I.46E+02 

1.56E+02 

1.50R+03 

1.10E+03 

3.47E+02 

6.30E+03 

3.50E+03 

2.76 E+03 

8.05 E+02 

2.9OR+03 

Vapor 
Press, 

(tnmilc) 

5.91 E+02 

2.27E+02 

9.53E+00 

2.84 E+0I 

6.60E+00 

8.30E+00 

8.70E+00 

1.85E+01 

6.9OE+0I 

I.24E+02 

3.40E + 02 

3.50P + 03 

2.6 7 P.+03 

1.14P + 02 

5.00E+00 

Henry's Law 
Constant 

(altn-m.Vmol) 

3.01 E-02 

5.87E-03 

8.44 E-03 

5.94 E-03 

5.I0E-03 

7.68 E-03 

7.68 E-03 

1.49 E-02 

1.03 E-02 

8.00E-03 

6.72 E-03 

2.08 E+02 

2.30E+03 

3.04 E+02 

3.81 R-04 

Estimated 
Detection Limit 

(ppmV) 

1.36 

23.1 

1.17 

0.99 

0.95 

0.95 

0.95 

0.70 

0.30 

27.4 

0.50 

2.00 

1.00 

20.0 

20.0 

References: 

(1) flasics of Pump and Treat Ground-Water Remediation Technology 
Mercer J.W. el al.. USEPA 600-8-90/003 R.S. Kerr Env. Research Laboratory Ada. Oklahoma 

(2) Handbook of Environmental Fate and Exposure Data for Organic Chemicals 
Howard. Philip H. el al.. Syracuse Research Corporation Volumes I. II & HI (1990) 

(3) Material Safely Data Sheets for each respective compound as provided by either 
ENARC-0 Machine Products or the material manufacturer. 

(4) Handbook of Environmental Data on Organic Chemicals. 2nd Edition (1983) 
Verschureii, Karel et al.. Dept. of Public Health and Tropical Hygiene, Agricultural 
University of Waeenhieen. The Netherlands. 

(5) Superfund Public Health Manual. USP.I'A 540/1-S6/060 
Office of Emergency and Remedial Response. Washington D.C. (1986) 

(6) N/A - Not currently available. 
(7) Vapor Pressure (mnillg) presented were cilculaied at 20-25 degrees Celsius. 
(8) Estimated detection limits calculated from compound response factors on 

the Phoiovac 10S70 I0.fi eV detector assuming a 100 ill- injection. Actual 
detections limits may vary. 

(9) ppmV - parts per million by molar volume in air. 

vbd: cmc 703 72-40\table4.wp 
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APPENDIX A 

QUALITY ASSURANCE PROJECT PLAN 

1.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

A quality assurance/quality control program is designed to produce data of the quality necessary 
to achieve project objectives and meet or exceed the minimum standard requirements for field 
and analytical methods. The QA/QC program will include: 

• A mechanism for ongoing control and evaluation of data quality. 

• A measure of data quality in terms of precision, accuracy, representativeness, 
completeness, and comparability. 

The following is a general discussion of the criteria used to measure the quality at both field and 
laboratory analytical data. Field data collection and quality assurance will be the responsibility of 
H&A of New York and its subcontractors retained for field explorations (drillers, etc.). 
Laboratory data quality assurance as described herein will be the responsibility of the contract 
analytical laboratory retained for this project. The lab requirements described below are based 
on criteria that will be required contractually or are required based on NYSDEC ASP91 and 
EPA Superfund CLP protocol. 

1.0.1 Precision 

Precision measures the reproducibility of measurements under a given set of conditions 
or is a quantitative measure of the variability of a group of measurements compared to 
their average value. 

Precision is usually stated in terms of standard deviation but other estimates such as the 
relative percent difference (RPD) expressed as a percentage of the mean, range 
(maximum value minus minimum value), and a relative range are common. 

The overall precision of measurement data is a mixture of sampling and analytical factors. 
Analytical precision is much easier to control and quantity than sampling precision. 
There are more historical data related to individual method performance and the 
"universe" is limited to the samples received within a laboratory. In contrast, sampling 
precision is unique to each site. 

Sampling precision for this project will be determined by collecting and analyzing 
collocated (split) or field replicate samples and by creating and analyzing laboratory 
replicates from one or more of the field samples. The analytical results from the 
collocated or field replicate samples will provide data on sampling precision. Laboratory 
replicate analysis will provide data on laboratory precision. For the Preliminary Site 
Assessment collocated or replicate samples will be collected at a rate of 10% of the total 
number of samples obtained in a particular sampling effort. 
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1.0.2 Accuracy 

Accuracy relates to the bias in a measurement system. Bias is the difference between the 
average value of observed measurements and the "true" value. Sources of error are the 
sampling process, field contamination, preservation, handling, sample matrix, sample 
preparation and analytical techniques. For the Preliminary Site Assessment sampling 
accuracy will be assessed by evaluating the results of field/trip blanks. Field and trip 
blanks will be collected as appropriate for each sampling effort. Analytical accuracy will 
be assessed through the use of known OC samples and matrix spikes. 

1.0.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents a characteristic of a population, a parameter variation at a sampling point, or 
an environmental condition. Representativeness is a qualitative parameter which is most 
concerned with the proper design of the sampling program. The representativeness 
criterion is best satisfied by making certain that sampling locations are selected properly 
and a sufficient number of samples are collected. 

Representativeness will be addressed by describing sampling techniques and the rationale 
used to select sampling locations. Sampling locations may be biased (based on existing 
data, instrument surveys, observations, etc.) or unbiased (completely random or stratified-
random approaches) depending on the situation. The rationale used to determine 
sampling locations will be explicitly explained. 

For the former Preliminary Site Assessment nearly all sampling will be biased; that is, 
water samples and monitoring well placement will be dictated by apparent presence or 
absence of site specific target compounds. Specific sample technique descriptions, which 
allow consistency, rcpetitiveness and thus representativeness in sampling, are included in 
this work plan as described by the specific Work Tasks in this plan. 

Representativeness may also be assessed by the use of collocated samples. By definition, 
collocated samples are collected so that they are equally representative of a given point in 
space and time. In this way, they provide both precision and representativeness 
information. As stated previously collocated samples will be collected at a rate of 10% of 
all samples collected. 

1.0.4 Completeness 

Completeness is defined as the percentage of measurements made which are judged to be 
valid measurements. The completeness goal is essentially the same for all data uses: that 
a sufficient amount of valid data be generated. 
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1.0.5 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data 
set can be compared with another. Sample data should be comparable with other 
measurement data for similar samples and sample conditions. This goal is achieved 
through using standard operating procedures to collect and analyze representative 
samples and the reporting of analytical results. The standard operating procedures for 
the various activities to be conducted durin" this investigation are contained within the 
attached appendices. 

1.1 DOCUMENTATION AND CHAIN-OF-CUSTODY 

1.1.1 Field Procedures 

The quality of data can be greatly effected by sample collection activities. If the integrity 
of collected samples is for some reason in question, the data, regardless of its analytical 
quality will also be in question. Field sampling standard operating procedures will 
provide for the collection of samples representative of the matrix being investigated. 

The following procedures will be used to maintain the integrity of the samples: 

• Upon collection, samples will be placed in the proper containers. In general, samples 
collected for organic analysis will be placed in pre-cleaned glass containers and water 
samples collected for inorganic and field parameters analysis which will be placed in 
precleaned plastic (polyethylene) bottles. 

• Each sample will be assigned a unique sample I.D. number which will be placed on a 
sample label securely affixed to the containers. Other information to be placed on the 
sample label will include: the sample type, the sampler's name, date collected and 
preservation method. Information on the labels will be completed with a ballpoint or 
felt-tip waterproof pen. 

• Samples will be properly and appropriately preserved by field personnel in order to 
minimize loss of the constituent(s) of interest due to physical, chemical or biological 
mechanisms. 

• The appropriate sample volumes to be collected will be confirmed prior to initiation 
of the field program to ensure that method-or contract-required detection limits (or 
quantification limits) can be successfully obtained and that the required level of 
quality control relative to both precision and accuracy can be performed. 

• A chain-of-custody form will be completed as each sample is collected. The 
completed forms will accompany the samples to the laboratory. The field personnel 
collecting the samples will be responsible for the custody of the samples until the 
samples are relinquished to the laboratory. Sample transfer will require the 
individuals relinquishing and receiving the samples to sign, date and note the time on 
the chain-of-custody form. An example of the chain-of-custody form to be used 
during this investigation is shown in Appendix C. 
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On-site hcadspace analysis of water, soil and soil vapor, if collected and required 
during the various field operations, will not require chain-of-custody records. 
However, information from these analyses will be recorded on one of H&A's standard 
field forms, and will include information identifying each headspace sampie with the 
correlated laboratory sample split, if one is taken. 

• Samples will be shipped or delivered in a timely fashion to the contract laboratory so 
that holding-times and/or analysis times as prescribed by the chosen methodology can 
be met. Samples will also be transported in containers (coolers) which will maintain 
the appropriate temperature for those analytical parameters for which such 
refrigeration is required in the defined preservation protocols. 

Field personnel will be required to keep written records of field activities on applicable 
preprinted field forms or in a bound field notebook. These records will be written legibly 
in ink and will contain pertinent field data and observations. Entry errors or changes will 
be crossed out with a single line, dated and initialed by the person making the correction. 
Field forms and notebooks will be reviewed by the Quality Assurance Officer and Project 
Manager on a weekly basis. 

1.1.2 Laboratory Procedures 

The contract laboratory chain-of-custody procedures will be based upon the National 
Enforcement Investigation Center (NEIC) policies and procedures (EPA-330/9-78-001-R). 
A full-time sample custodian will be assigned the responsibility of sample control. It will 
be the responsibility of the sample custodian to receive all incoming samples. Once 
received, the custodian will: 1) document that each sample is received in good condition 
(i.e.. unbroken, cooled, etc.). and that the associated paperwork, such as chain-of-custody 
forms have been completed: and 2) will sign the chain-of-custody forms (Figure 13). In 
special cases, the custodian will document from appropriate subsamples that chain-of-
custody with proper preservation has been accomplished. The custodian will also 
document that sufficient sample volume has been received to complete the analytical 
program. 

The sample custodian will then place the samples into secure limited access storage 
(refrigerated storage if required). 

Consistent with the analyses requested on the chain-of-custody form, analyses by the 
contract laboratory's analysts will begin in accordance with the appropriate 
methodologies. Samples will be removed from secure storage only after internal chain-of-
custody sign-nut procedures have been followed. 

Empty sample bottles, when the available volume has been consumed by the analysis, will 
be returned to secure and limited access storage. Upon completion of the entire 
analytical work effort, samples will be disposed of by the sample custodian. The length of 
time that samples are held will be at least thirty (30) days after reports have been 
submitted. 
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Disposal of remaining samples will be completed in compliance with RCRA and 6 
NYCRR Part 373 regulations. 

Empty sample bottles will be disposed of as non-hazardous solid waste consistent with 
sample exclusion and empty container provisions of RCRA. All liquid and solid samples 
for disposal will be reviewed by the contract laboratory's management prior to 
authorization for disposal. If the samples are hazardous by characteristic (reactive, 
corrosive, ignitahle or toxic) or are a TSCA/PCB waste, appropriate controlled disposal 
will be performed. The contract laboratory wiil be a permitted generator of hazardous 
wastes and will have disposal contracts with all necessary types of subtitle-C TSDF 
facilities. Full documentation of each step of the disposal process, consistent with the 
requirements of RCRA will be monitored by the contract laboratory's Environmental 
Health and Safety Officer. 

For other non-characteristically hazardous or non-TSCA materials, the contract 
laboratory will review the available analytical results for the samples in question and 
dependent on the presence of and/or concentration of hazardous constituents will either 
dispose of materials as hazardous wastes or exercise its options to dispose of the 
materials as non-hazardous waste based upon the laboratory samples exclusion provisions 
of RCRA. 

1.2 FIELD INSTRUMENT CALIBRATION PROCEDURES 

Several field instruments will be used for both on-site screening of samples and for health and 
safety air monitoring. On-site screening and off-site air monitoring for health and safety 
purposes will be accomplished using several different organic vapor detection devices (Foxboro 
OVA, Draeger tubes). 

1.2.1 Organic Vapor Detection Instruments 

Instruments including the Foxboro Organic Vapor Analyzer. HNu PI-101 photoionization 
organic vapor detector. (11.7 eV lamp) Photovac Microtip. and Draeger tubes may be 
used to monitor air quality during drilling and sampling procedures. General calibration 
procedures common to each instrument manufacturer's specifications will be followed 
(except for the Draeger tubes which do not require calibration). 

1.2.2 Draeger Multi-Gas Detector System 

The Draeger Multi-Gas detector system consists of two primary components, the gas 
detector pump and the Draeger indicator tubes. Each Draeger indicator tube kit contains 
specific operating procedures provided hy the manufacturer. Operation of the Draeger 
Multi-Gas detector system will be performed with strict adherence to the manufacturer's 
gas indicator tube kit specifications. 

Prior to each operation of the system, the gas detector pump will be inspected for: 

• Leaks within the folds o^ the bellows 

A-5 

57 



• Proper seating of the indicator tube within the pump head stopper. 

• Expiration date o{ indicator tube to he used. 

Satisfactory completion of the pre-operation inspection will be noted on the Field 
Sampling Record, along with the results of each field measurement. 

1.2.3 pH/Conductivitv/Tcmpernturc Measurements 

A Corning Checkmate Field System will be utilized to determine pH, specific electrical 
conductance and temperature measurements in conjunction with water quality sample 
collection. The Corning system uses a micro-processor based meter which interfaces with 
separate probes for pH/temperature and specific electrical conductance determinations 
respectively. 

Each probe will be calibrated immediately prior to each day's operation using N1ST 
traceable reference materials. Calibration data including reference materials and dates of 
reference material preparation and expiration, and the percent of true value observed will 
be recorded on the Field Sampling Record. 

If calibration verification standard recovery is determined to be outside acceptance 
criteria of +_ 20% of the standard true value, the specific probe will be reconditioned and 
recalibrated or replaced. 

1.2.6 Field Gas Chromatograph 

A monthly multipoint calibration check will be performed on the field gas chromatograph 
using certified standards and zero, ultra-high purity air placed in a 2L static dilution 
bottle. The standards will be prepared at concentrations in the range of expected field 
concentrations. A plot of known concentration versus instrument response for each 
standard will be prepared to check the linearity of instrument response. A linear 
regression analysis will be performed on the data. If the correlation coefficient is greater 
than 0.95. the instrument will be considered linear and ready for field use. If this 
criterion is not met. the instrument will be checked following the manufacturer's trouble
shooting procedures until the problem is corrected. The linear calibration check will be 
performed again. The instrument will be considered field ready when the above criterion 
is met. 

Prior to daily field operations, the instruments will be checked for electronic calibration 
and adjusted as necessary. Appropriate standards will be used for establishing instrument 
settings. 
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1.3 Laboratory Analytical Procedures 

Analytical procedures to be utilized for laboratory analysis of environmental samples as part of 
the Remedial Investigation will be from the following documents: 

• The New York State Department ot Conservation "Analytical Services Protocol". 
December 1991. 

• "Test Methods for Evaluating Solid Waste" SW-846. USEPA Office oi Soils Waste and 
Emergency Response 3rd Edition. Update December 1987. 

• U.S. Environmental Protection Agency Contract Laboratory Protocol, Statement of 
Work. March 1990. (CLP SOW 3/90) protocols for analysis of organic (target compound 
list) and inorganic (target analyte list) constituents. 

Specific quality control criteria for each analytical procedure will be derived from NYSDEC 
ASP91, Volume #8. Exhihit E. Parts I-VII and XVII where applicable. 

1.4 Internal Quality Control Checks 

1.4.1 Lahoratorv Procedures 

Procedures which contribute to maintenance of overall laboratory quality assurance and 
control include proper sampling techniques, appropriately cleaned sample bottles (either 
by the contract laboratory or purchased as "certified clean"), proper sample identification 
and logging, applicable sample preservation, storage and analysis within holding times, 
and use of controlled materials. 

The quality control program utilized by the contract laboratory will be based upon 
recommendations contained in the EPA Handbook for Analytical Quality Control in 
Water and Waste water Laboratories (March 1979). 600/4-/79-019. 

Precision and accuracy charts will be maintained for specific parameters as described in 
the EPA handbook. 

Consistent with general guidance from the EPA Handbook, control charts for internal 
standards and method surrogates will be maintained for each method to be performed as 
part of the analysis of each project sample. 

Duplicate Samples 

A duplicate analysis will be performed for every analytical batch or at a minimum of 10 
percent of all project samples analyzed by the contract laboratory. The precision or 
reproducibility of the data generated will be monitored using a precision quality control 
chart. 
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The precision chart used to monitor laboratory precision will be based upon information 
presented in Section 6 of the EPA Handbook of Analytical Quality Control in Water and 
Waste water Laboratories (March 1979). 600 5-79-019. 

The Upper Control Limit fUCL) will be calculated as follows: 

UCL = D4R 

= 3.27 (0.006) 
= 0.0196 

Where: 

Dj = Shewart factor for ranges based upon duplicate analyses. 
R = The mean range of multiple replicate determinations. 

The critical R value (Rc) is the upper control limit rounded off to an operationally 
feasible number; i.e.. the R r = 0.020. This R c or critical R value is the maximum 
allowable difference between replicate determinations on a single sample. The R value 
will be plotted every day analyses are performed and the points will be reviewed for 
trends. If an R value exceeds the R c value, the data will be considered invalid and the 
cause for such performance will be investigated and corrected before analyses are 
resumed. 

Matrix Spike Samples 

A minimum of 10 percent of all project samples to be analyzed by the contract laboratory 
will be spiked with known amounts of the target compounds being analyzed. The amount 
of the compound recovered from the sample compared to the amount added will be 
expressed as a percent recovery. The percent recovery of an analyte is an indication of 
the accuracy of an analysis and will be expressed on an accuracy chart. 

Percent recovery will be calculated for matrix spike and matrix spike duplicate analyses 
(MS/MSD). 

,- n Spiked Sample - Background i n n 

% Recovery = — : :—-, x 100 
Known Value oj Spike 

The standard deviation of the MS/MSD recoveries will be calculated. The upper and 
lower warning limits will be set at plus and minus 2 standard deviation units. The upper 
and lower control limits will be set at plus and minus 3 standard deviations. 

The acceptance criteria based upon this chart will be defined as follows: 

The quality control value indicates acceptable analysis values when it falls between the 
lower warning limit (LWL) and the upper warning limit (UWL). 
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If the quality control value falls between the control limit and warning limit (UCL and 
UWL or LCL and LWL). the analysis should be scrutinized as possibly out-of-control. 
The sample results will still be acceptable at this point. 

If the quality control value falls outside the control limits (UCL.or LCL). this indicates 
an out-of-control situation. The analysis must be stopped until the reason for the 
problem has been identified and resolved. After it has been corrected, the problem will 
be documented in the procedure book, with the solution noted. 

The contract laboratory will also include the analysis of Standard Reference Materials 
(SRM's) whenever possible. Standard reference materials will be supplied from 
independent manufacturer's and traceable to N1ST materials with known concentrations 
of selected parameters. In eases where an independently supplied SRM is not available, 
one may be prepared by the contract laboratory. 

1.4.2 Field Procedures 

Field Blanks 

Internal quality control checks include analysis of equipment blanks used to validate 
successful equipment cleaning activities. 

Whenever possible, dedicated equipment will be employed to reduce the possibility of 
cross-contamination of samples. 

Equipment used for organic sample collection will be cleaned prior to each usage of the 
equipment, according to the following procedure: 

• Potable Water Rinse 

• Alconox detergent (or equivalent) wash 

• Potable water rinse 

• Deionized water rinse 

1.5 CALIBRATION PROCEDURES 

The use of materials of known purity and/or quality will be utilized for the analysis of 
environmental samples as part of the Remedial Investigation. Field personnel and the contract 
laboratory will carefully monitor the use of all laboratory materials including solutions, standards 
and reagents through well-documented procedures. 

All solid chemicals and acids/bases used by field personnel and the contract laboratory will be 
reagent grade or better. All gases will be High Purity or better. All standards or standard 
solutions will be obtained from the U.S. Environmental Protection Agency or from reliable 
Cooperative Research and Development Agreement (CRADA) certified commercial sources. 
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All Standard Reference Materials or Performance Evaluation Materials will be obtained from the 
National Institute of Standards and Technology (formerly National Bureau of Standards) or 
reliable CRADA certified commercial sources. 

All materials including standards or standard solutions will be dated upon receipt, and will be 
identiried by material name, lot number, purity or concentration, supplier, receipt/preparation 
date, recipient/prcparer's name, expiration date and all other pertinent information. 

Standards or standard solution concentrations will be validated prior to use. This validation may 
be re-standardization for acids or bases, response factor comparison, standard curve response, 
comparison to other standards made at a different time and/or by a different analyst. All 
standards and standard materials will be checked for signs of deterioration including unusual 
volume changes (solvent loss), discoloration, formation of precipitates or changes in analyte 
response. All standards and standard solutions will be properly stored and handled and will be 
labelled with all appropriate information including compound/solution name, concentration, 
solvent, expiration date, preparation date and initials of the preparer. 

All solvent materials or materials used as a part of a given procedure will also be checked. Each 
new lot of solvent will be analyzed to insure the absence of interfering constituents. 

Instruments will be calibrated in order to assure that method required criteria including 
sensitivity and detection limits can be met. Each instrument will be calibrated with standard 
solutions appropriate to the type of instrument and method being performed. 

1.5.1 Gas Chromatoizraph/Mass Spectrometer/Data System 

The mass spectrometer (MS) will be tuned prior to each analytical event and verified 
after twelve hours of continuous operation, using decafluorotriphenylphosphine (DFTPP) 
or bromofluorobenzcne (BFB)(as appropriate) according to EPA procedures. The tuning 
results will be maintained on tile. 

Standard curves will be prepared based on the analysis of pure chemicals at known 
concentrations. At least three levels will he analyzed within the dynamic range of the 
analytical system. 

For volatile organics. surrogates will be used to establish purge and trap efficiency. 
Quantitation will be accomplished via internal standardization techniques. 

For semi-volatile organies. surrogates will be added to the raw sample to assess 
preparatory recoveries; internal standards will be added to all extracts and calibration 
solutions immediately before analysis for quantitation. 

Surrogates and internal standards added to all samples and standards will be monitored 
daily for compliance with NYSDEC ASP91 requirements. 
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1.5.2 Gas Chromatographs 

To verity detector sensitivity and chromatographic performance, calibration curves will be 
generated from the-analysis of pure compounds at known concentrations covering the 
dynamic range within each analytical batch. 

Detector response will be compared to a historical tile for each compound or class of 
compounds to validate acceptable performance. If acceptable standard curves are not 
generated, corrective measures such as replacing glass injector linings, changing septa, 
changing columns, and "baking" columns and/or detectors will be employed until proper 
performance has been established. 

1.6 TECHNICAL SYSTEM AUDITS 

1.6.1 Field Procedures 

Technical Systems audits for field sampling and analysis procedures will be conducted by 
a qualified H&A staff person who is familiar with the procedures being reviewed, but is 
not directly involved in the investigation. Systems audits will be conducted for 
groundwater and soil sampling and will occur at the beginning of each sampling task. An 
audit checklist will be prepared and used for each audit. It contains the items that 
pertain to the procedure under review such as well purging during the water quality 
sampling procedures. The checklists along with the auditor's observations and 
recommendations will be submitted to the QAO and Project Manager. 

The following items will comprise the systems audit and will appear on the checklist: 

• Field instrument calibration and appropriate documentation. 

• Documentation of field log books and sampling data sheets. 

• Potential contamination source minimization. 

• Proper sample collection, storage, handling and transportation procedures. 

• Compliance with chain-of-custody procedures. 

1.6.2 Laboratory Procedures 

Generally, for any and all measurement systems, the following chronological steps will be 
performed at one or more levels of the data generation process: 

• sample receipt; 

• sample logging, inventory, chain-of-custody; 

• sample splitting and preservation (if required); 
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• sample storage: 

• sample preparation (extraction and/or digestion); 

• sample analysis (standard. QC and samples); 

© data calculation: 

• data reporting (internal); 

• data review/QC logging: 

• re-analysis (if and when required) and assessment; 

• report preparation; 

• report issuance/central file maintenance: 

• data storage on magnetic tape 

• sample archival and/or disposal. 

Two specific analytical groups will be involved in the analytical protocols for this project. 
These groups will be GC and GC/MS. The specific means by which each group processes 
the data will be in general agreement with the steps listed above. 

Linearity of the standard curve will be verified through regression analysis and final 
sample concentrations will be entered in a metals data logbook once quality control 
information, including the results of the SRM's. is deemed acceptable. These results will 
be transcribed into a final report form for final data/OC review and subsequent issuance. 

Gas Chromatography (including separations laboratory) 

The sample processing begins in the separations laboratory where a bound notebook will 
be maintained for the purpose of recording all pertinent information regarding the 
extraction and clean-up (if required) for the samples. This logbook will contain the 
following data: 

• analyst 

• extraction date 

• job number 

• sample I.D. 

• extracted volume or weight of sample 
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• final concentration volume 

• vial number (for extracts produced) 

9 analysis tvpe (Base/Neutral. Acid Phase. Pesticide) 

• glassware set 

The above information will be required for either GC or GC/MS analyses. After samples 
have been prepared for analysis, the GC department will utilize a series of logs, reporting 
forms and computers to maintain the necessary data. The first will be a bound injection 
log which contains the following: 

• analyst 

• injection date 

• job number 

• sample I.D. vial number 

• instrument run number 

• method number (specific column and instrument conditions for the particular 
analyses) 

• detector used 

On the day that specific analyses will be performed, a minimum of three (3) point, 
standard curve will he generated via both computer assisted raw data plotting and 
regression analyses, using the areas as integrated by the gas chromatograph. The 
integrations and the standard curves will be reviewed by the analyst for consistency and 
accuracy, and if found acceptable, the sample concentrations will be calculated using 
standardized internal report forms. These forms will also contain information relative to 
field blanks, method blanks and solvent blanks associated with the analysis. Information 
data required for these calculations will be acquired from both the separations and the 
injeetion logbooks. 

All chromatographs. standards information. QA/OC results, copies of separations and 
injection logbook pages and other project specific information will be maintained in 
separate files and used for data calculation and final report preparation. 

Gas Chromntouraphv/Mass Spectrometry (GC/MS) 

A bound injection log will be maintained for each GC/MS unit and contains the following 
information: 

• analysis date/time 
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• analyst 

• computer tile number 

• sample I.D. and extract vial number 

« job number 

• injected volume 

• extracted volume 

• final volume and dilution 

• column number 

• injection port temperature 

• GC temperature program 

• run time 

• column pressure 

• multiplier setting 

• internal standard retention time and % recovery 

• surrogate retention time and % recovery 

On each day of analysis, a standard curve will be generated to determine calibration 
factors. Samples will be searched for the characteristic ions of each compound of interest 
(as listed in the method) and if the ion's retention time and ratio meet the established 
NYSDEC ASP91 criteria, the compound will be qualitatively identified. The analyte 
concentration will be calculated from the primary ion area. The same type of procedure 
will be used for the evaluation of field blanks, method blanks and solvent blanks. 

The data will be reviewed relative to the appropriate quality control results for that 
analytical batch. Internal reporting forms will be used for precision and accuracy data 
from the GC/MS analysis of volatiles and/or hase neutral, acid phenolic or pesticide/PCB 
determinations. Upon approval by the GC/MS group supervisor, the project sample 
analytical data will be transferred to the report preparation group for final review and 
report issuance. 
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1.7 PERFORMANCE AND SYSTEM AUDITS 

By NEIC definition, an audit is a systematic cheek to determine the quality of operation of some 
function or activity. Audits are further defined as being of two basic tvpes: performance and 
system audits. 

A performance audit is one in which quantitative or qualitative data are independently obtained 
for comparison with routinely obtained data from a measurement system. Performance audits to 
be completed by the contract laboratory will incorporate a number of mechanisms including the 
analyses of performance evaluation samples. U.S. Environmental Protection Agency. NYSDOH, 
as well as the analysis of commercially available cheek samples and/or the EPA's quality 
assurance check sample program. Additionally, the contract laboratory QA Officer will submit 
blind performance evaluation samples to the laboratory on a semi-annual basis. The routine use 
of available and applicable SRM's also provides for a continuous performance audit. 

System audits, as opposed to performance audits, are strictly qualitative and consist of an on-site 
review of a laboratory's quality assurance system and physical facilities for calibration and 
measurement. System audits are routinely performed by NYSDEC Bureau of Technical Services 
(BTS) personnel as an element of certification programs. Additionally, detailed internal audits 
will also be performed on a semi-annual basis by the contract laboratory Qualitv Assurance 
Officer. 

At the conclusion of internal or external system audits, reports will be provided to the contract 
laboratory's operating divisions for appropriate comment and remedial/corrective action where 
necessary. Written response to internal as well as external audits will be required. Records of 
audits and corrective actions will he maintained by the Contract Laboratory QA Officer. 

1.8 PREVENTATIVE MAINTENANCE 

1.8.1 Field Procedures 

The field equipment preventive maintenance program helps to ensure the effective 
completion of the sampling effort and is designed to minimize equipment down time. 
Program implementation is concentrated in three areas: 

• Maintenance responsibilities. 

• Maintenance schedules. 

• Inventor)' of critical spare parts and equipment. 

The maintenance responsibilities for field equipment will be assigned to the task leaders 
in charge of specific field operations. Field personnel will be responsible for daily field 
checks and calibrations and for reporting any problems with the equipment. The 
maintenance schedule will follow the manufacturer's recommendations. In addition, the 
field personnel will be responsible for determining that critical spare parts are included 
with the field equipment. An adequate inventory of spare parts will be maintained to 
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minimize down time. The inventory will primarily contain parts that are subject to 
frequent failure, have limited useful lifetimes and/or can't be obtained in a timely 
manner. 

1.8.2 Laboratory Procedures 

All analytical equipment at the contract laboratory will be covered by some type of 
maintenance contract. The degree and extent of outside (contracted) routine and/or 
preventative maintenance assistance will be a function of the complexity of the 
equipment, and the contract laboratory expertise relative to repair and/or maintenance of 
the instrumentation. 

Annual preventative maintenance service visits will involve cleaning, adjusting, inspecting 
and testing procedures designed to deduce product failure and/or extend useful product 
life. Between visits, routine operator maintenance and cleaning will be performed 
according to manufacturer's specifications. 

1.9 DATA ASSESSMENT PROCEDURES 

1.9.2 Field Procedures 

In order to maintain data quality, standard operating procedures for field procedures 
have been developed and are contained in the attached appendices. 

Field-generated information such as permeability testing data, soil and rock conditions, 
logs and field analysis forms will be reviewed for validity. The reviewing will include field 
logbooks/forms, data entry and calculation checks. 

1.9.2 Laboratory Procedures 

Quality Assurance (QA) procedures are based on the specific methodology utilized for 
sample analysis. Each analytical procedure includes determination/maintenance of 
standard response and linearity, instrument tuning, internal standard responses, surrogate 
recoveries in blanks and samples, spike recoveries and replicate precision. Many of the 
QA criteria are method based and decisions as to corrective action in the form of re-
analysis will be determined hy the analyst. Surrogate, internal standard and spike 
recoveries will be plotted on control charts so that trends in data quality can also be 
monitored so that appropriate and timely corrective action can be taken. 

The contract laboratory's quality assurance/quality control program will include the 
following: 

• Precision, in terms of replicate percent difference (RPD). will be determined by 
replicate sample analysis at a frequency of one per sample set or one sample in ten 
(10%) whichever is greater or at the appropriate frequency as defined by the method. 
RPD is defined as the absolute difference of replicate measurements divided by the 
mean of these analyses normalized to percentage. 
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• Accuracy, in terms of percent recovery (recovery of known constituent additions or 
surrogate recoveries), will be determined by the analysis of spiked and unspiked 
samples. The objective is to spike with such a quantity as to raise the sample 
concentration to 75% of the working analytical range. For large on-going projects, it 
will often times be most advantageous to perform the spiking of a random sample 
after the initial analysis has been completed. Alternatively and specific to certain 
methods, matrix spike and matrix spike duplicates are used for expression of accuracy. 
Recovery data can be gathered in two (2) forms: relative recovery and absolute 
recovery. Relative recovery is based on a spike being added to project samples while 
absolute recover.' is based upon the SRM's or spiking of laboratory water (matrix 
spike blank). The frequency of spiking for both absolute and/or relative recoveries 
will be one per sample set or one sample in ten (10%) whichever is greater. The 
selection o^ relative recovery or absolute recovery will be determined by the volume of 

_ sample available for analysis. Generally, if greater than ten samples have been 
received, a relative and an absolute recovery will be measured. 

• With each set of project samples a method blank will be prepared and analyzed. If 
field blanks are received, this blank will be processed and reported as a project 
sample. Trip blanks, if received will also be analyzed, processed and reported as a 
project sample. Trip blanks will be prepared and analyzed with all sample collections 
for volatile organic analysis. Additionally, holding blanks for volatile analysis and 
solvent blanks will be prepared as required. Solvent blanks are analyzed based upon 
method blank results and/or changes in solvent suppliers/lots. Unprocessed solvent 
blanks will be continually analyzed on the GC and or GC/MS as a routine control 
measure for these instruments. 

• Standard Reference Materials (SRM's) will be used for each analysis. Sources of 
SRM's include the U.S. Environmental Protection Agency, commercially available 
material from CRADA certified vendors and/or laboratory produced solutions. 
SRM's. when available and appropriate, will be processed and analyzed on a frequency 
of one per set of samples. 

• Stock and working standard solutions and separate spiking solutions will be prepared 
from materials supplied by the U.S. Environmental Protection Agency or purchased 
from commercially available sources. Standard curves will be generated consistent will 
methodology. Standard curves will be produced once per day and/or verified by re-
analysis of mid-range standards at least every tenth sample. Standard curves for 
conventional parameters (i.e. cyanide) will not be generated daily but will be verified 
on a daily basis. Standard curves will also he reviewed for consistency to help identity 

• problems that eouid he associated with the applicable instruments and/or the standard 
solutions. 

1.10 INVESTIGATIVE CORRECTIVE ACTION 

1.10.1 Field Procedures 

Corrective action is intended to correct problems that arise when sampling or 
measurement procedures and environmental data i\o not meet accepted performance 
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criteria. The Project Task &. Field Manager. Task Coordinators, and Quality Assurance 
Officer will be responsible for ensuring the quality of the sampling procedures and 
environmental data and initiating corrective action when appropriate. 

The corrective action procedures will be as follows: 

• Identify/define the problem. 

• Assign responsibility for investigating the problem. 

• Investigate/determine the cause of the problem. 

• Determine an appropriate corrective action to eliminate the problem. 

• Implement the corrective action. 

• Evaluate the effectiveness of the corrective action. 

• Verify that the corrective action has eliminated the problem. 

The above procedures will be implemented through the use of the Systems Audit as 
described previously or upon any team member becoming aware of the potential need for 
corrective action. Any member of the project may initiate corrective action procedures 
by reporting the nature of the suspected problem to the Project Manager or QAO. The 
Project Manager will begin corrective action by relating the problem to appropriate 
personnel. A corrective action alternative will be selected, implemented and verified 
through the use of technical audits. 

1.10.2 Laboratory Procedures 

Within a laboratory QA/QC program, a percentage of data will not meet all of the 
established criteria. The following paragraphs defines the corrective action decision 
process relative to possible non-compliant events within the contract laboratory QA/QC 
program. 

a) If precision, accuracy and SRM (if available) data are all within the established 
warning limits; proceed with final issuance, of data report including all QA/QC 
results. 

b) If precision, accuracy and SRM (if available) arc within control limits but one or 
all of these parameters exceed the warning limits, the source(s) of bias/error 
needs to be evaluated, but proceed with final issuance of data report including all 
QA/QC results. 

Source of error/bias may be found in the following: 

• calculation errors 
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9 transcription errors 

• sample matrix (i.e., high suspended solids in water sample, oiiy sediment, 
etc. 

© sample homogeneity 

• level of contaminant measured (validity of the precision measurement is a 
factor of concentration) 

• analyst error (warning control limits exceeded for one analyst more 
frequently than others) 

• appropriateness of method(s) based upon sample type (wastewater as 
opposed to drinking water) 

If precision, accuracy and/or SRM (if available) are out of control, one of the 
following approaches to the problem can be used: 

• SRM out-of-control whether or not precision or accuracy are in control; 
method based errors are suggested and all data is suspect. If SRM is 
verified as out-of-control (i.e.. standards arc checked, etc.) all samples will 
be re-analyzed or data reported as out-of-control. if no additional sample 
available. 

• SRM (if available) is in control but absolute recovery is out of control; 
method based error is suspected. If standards and spiking solutions are 
verified to be accurate as independent solutions, all data is suspect unless 
reprocessing and re-analysis of absolute recovery sample can be completed 
to prove oniy random error. If systematic error (constant out-of-control 
absolute recovery) is found, all samples will be re-analyzed after corrective 
action has been taken. 

• SRM (if available), absolute recovery and precision are in control but 
relative recovery is out of control; matrix problems are likely. Proceed to 
issue data report with appropriate qualifications as to possible matrix 
effects. 

• SRM (if available), absolute recovery and relative recovery are in control 
but precision is out-of-control: matrix problem iikely in the form of sample 
heterogeneity. If sample appears homogeneous, the sample will be re
analyzed: if data is still out-of-control. data report will be issued with 
qualifications. If. on the other hand, data is in control, analyst error will 
be suspected. Each data point from the original sample set will be 
appropriately qualified. 
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© SRM and absolute recovery arc under control but both relative recovery 
and precision are out-of-control: matrix effects, sample homogeneity 
problems and/or analyst error will be suspected. If re-anaiysis of a well-
mixed homogeneous sample by different anaiyst(s) is still out-of-control. 
the data will be with a qualifier relative to matrix effects. If upon re-
analysis relative recovery is within controi limits but precision is still 
uncontrolled, the data report will be issued with advise of potential errors 
relative to heterogeneity of sample. If. in the last possible case, re-analysis 
indicates adequate precision but uncontrolled relative recovery, the final 
data report wiil be issued with advise of possible sample matrix effects on 
this data. 

Precision limits will be defined by a relative percent difference which, when 
exceeded, indicates unacceptable analytical performance. Accuracy limits will be 
expressed in percent recovery of spiked material. A recovery below or above the 
set criteria will indicate a need for corrective action. 

If any analysis has been deemed "out-of-control" corrective action will be taken to 
insure continued data quality. 

The following presents a number of corrective actions which may be employed, 
depending upon the particular situations. 

• Calculations will be rechecked. 

• Sampling handling, i.e.. digestion, concentration and or extraction logs will 
be checked for discrepancies in sample handling. 

• The target anaiyte concentration will be reviewed to determine if it has 
severely influenced the reliability of the precision or recovery calculations. 

• The instrument and method performance will be verified by inspecting 
data on standard reference materials (SRMs) processed in the same data 
set. 

• Quality control data on the other samples in the data set. including 
surrogate recovery, internal standards, etc.. will be reviewed to determine 
if the problem was method related or sample related. 

• If original sample is available, the sample will be assessed for 
homogeneity. 

• If sample is unavailable and no explanation for poor quality control results 
can be determined, the Project Quality Assurance Officer will be notified 
and additional sample may be obtained. If additional sample is 
unavailable, the results will be issued with a qualification as to their 
accuracy. 
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1.11 QUALITY ASSURANCE fOA^ REPORTS TO MANAGEMENT 

Critically important to the successful implementation o[' the OA Plan is the reporting system 
which provides the means by which the program can he reviewed, problems identified and 
programmatic chanties made to remediate or improve the plan. 

Quality Assurance reports to management take a number of forms as follows: 

• Audit reports, internal and external audits with responses 

• Performance evaluation sample results: internal and external sources 

• Daily QA/QC exception reports corrective actions 

• QA charts 

QA/QC corrective action reports will be prepared by the Contract laboratory QAO and 
presented to the contract laboratory management personnel so that performance criteria can be 
monitored for all analyses from each analytical department. The updated trend/QA charts 
prepared by the contract laboratory QA/QC personnel will also he distributed at least monthly 
and reviewed by various levels of the contract laboratory management as well as the Contract 
laboratory Officer. 

VBD:gmc 
70372^40\AppenA.wp 
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I. INTRODUCTION 

This document presents the Enarc-O Machine Products Environmental Health and Safety Plan, to 
be followed by authorized contractors. H&A of New York, other persons engaged in field activities 
associated with environmental projects conducted at Enarc-O Machine Products. The scope of work 
covered by this Health and Safety Plan (HSP) includes, but is not iimited to. such projects as: soil 
vapor sampling, groundwater investigations, soil characterization studies, excavation projects, soil and 
groundwater remediation, and tank closure and replacement operations. 

The provisions of this HSP are mandatory for all personnel assigned to the activities described in 
the work plan for this project. The Health and Safety procedures contained in this document have 
been developed for the activities associated with this project and will be periodically reviewed and 
revised as necessary to keep them current and technically correct. 

The requirements set forth in this HSP are minimum health and safety protocols and duties to be 
adhered to and enforced during environmental investigation activities described in the following 
sections. 

Plan Organization 

Occupational Safety and Health Administration (OSHA) regulations under 29 CFR 1910.120 require 
that a project specific health and safety plan be developed for RCRA and CERCLA related 
hazardous materialsAvaste investigations and activities. This plan has been developed to meet these 
requirements and related OSHA criteria such as, but not limited to, respiratory protection, eye and 
hearing protection, trenching/excavation safety and confined space entry. This plan includes hazard 
evaluation, engineering controls, administrative controls, personal protective equipment (PPE), 
monitoring procedures, decontamination procedures, and emergency response provisions to meet 
the OSHA requirements above. 

The plan is organized into two parts. The first part (Section II) contains task-specific health and 
safety procedures. It is intended to be updated and revised as new tasks are added to the project 
or new information becomes available which modifies task-specific health & safety needs. The 
second part (Section III) describes general health and safety procedures and information that applies 
to all tasks. Personal exposure limits (PELs), odor thresholds and hazardous compound physical 
properties appear in Table 1. Monitoring instrument action levels and appropriate level of 
protection responses appear in Table 2. EMERGENCY CONTACTS AND PHONE NUMBERS ARE 
LISTED IMMEDIATELY FOLLOWING THE TABLE OF CONTENTS. 



II. TASK SPECIFIC HEALTH & SAFETY PROCEDURES 

2.1 MASTER TASK LIST 

This section describes health &. safety procedures specific to individual tasks associated with the 
project. Additional task description sheets shall be developed and added to this section as necessary. 

A master list of the tasks included in this section is provided below. 

Task Name 

1 Soil trn<; •tiirvpy irrnidr ftirility nnri nr nnKJHi* Inmrinng 

9 TngtnUntinn n f mnn imr ina wells 

1 HyHrncrpnlogir testing sampling o f moni tor ing rind resident's wells, and SOll 

4 

5 

6 

1 

S 

2 

JJQ 

U 

12 

13 

1A 

15 



2.2 TASK-SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

/ Initial 

Revision 
Task Namefs1)*: Soil gas survev 

Task Description: Source area soil gas survey inside the building and immediately adjacent to the 
building. Hand-opeated impact drill used to make holes through concrete. Sampling depths are 2 
and 5 ft. Second phase of soil gas survey will define lateral and vertical extent of contamination. 
Soil vapor samples will be obtained from borings advanced using a hollow stem auger drilling rig. 

Duration: 1 week 

Media Affected: / air / soil surface water waste / groundwater 

Area Within Site Where Taskfs) to be performed: Inside building near degreaser, adjacent to 
building near previous location of underground storage tank, an area east of the facility building and 
an area adjacent to MW2 and MW3. 

2.2.1 HAZARD EVALUATION (check all that apply) 

CHEMICAL HAZARDS:** 

CHARACTERISTICS: 
FLAMMABLE/COMBUSTIBLE 
CORROSIVE 
REACTIVE 

- ^ _ TOXIC 
U— VOLATILE 

EXPLOSIVE 
RADIOACTIVE 
UNKNOWN 
OTHER 

PHYSICAL HAZARDS: 

TYPE: 
SOLID/DUST 
LIQUID/MIST 
SLUDGE 
GAS/VAPOR/FUMES 
ORGANIC 
HEAVY METAL 
INORGANIC 
PESTICIDE 
PCB 
ACID 
BASE 
CARCINOGEN 
FUEL/PETROLEUM PRODUCT 
OTHER 

ACTIVE CONSTRUCTION SITE 
CONFINED SPACE ENTRY 
ELECTRICAL EQUIPMENT 
EX CAV ATI O N/TREN CH IN G 
UNDERGROUND UTILITIES 
OVERHEAD UTILITIES 
OPEN WATER 
TEMPERATURE EXTREMES 
NOISE 
ASBESTOS 
OTHER 



2.2.2 PROTECTIVE AND CONTROL MEASURES 

ENG 1NEERING CONTROLS: 
V E N T I L A H - : AREA 
DISCONNECT/CLEANOUT LINES 
SLOPE EXCAVATION 
SHORE EXCAVATION 
ELIMINATE IGNITION SOURCES 
TAPE OFF AREA 
POSTWORKAVARNINC. SIGNS 
PLASTIC SHEETING IN AREA 
DESIGNATE NO SMOKING AREA 
ESCAPE LADDER 
UTILITY CLEARANCES OBTAINED 
(DIG SAFE CONTACTED) 

PRIVATE UTILITIES CLEARED 
LINES SHIELDED/DE-ENERGIZED 

_ LOCKED & TAGGED OUT 
LIFE JACKETS/BARRICADES NEAR WATER 
HEATOR AIR CONDITIONING SOURCE FOR 

TEMPERATURE EXTREMES 
OTHER 

LEVEL OF PROTECTION: 
_-!_ MODIFIED D (HOW MODIFIED) ^ ' " ' ' " • " - » ' : '"»- ' 

LEVEL D tyvek cnvemil, rcsp. avail. 
, MODIFIED C (HOW MODIFIED) 

LEVEL C: 
MODIFIED B (HOW MODIFIED) 
LEVEL B 

PERSONAL PROTECTIVE EOUIPNFENT: 
y SAFETY GLASSES 

EYET-ACE SHIELD 
_ Z _ GLOVES (CIRCLE TYPES) INNER 

LATEX INNER COTTON. BUTYL, 
NEOPRENE. BUTYL. PVC NITRILE. 
SILVER SHIELD. OTHER 

DUCT TAPE 
_ ^ _ EAR PROTECTION (CIRCLE TYPE) 

EAR PLUGS. EAR PHONES 
_ - i _ BOOTS (CIRCLE TYPE) STEEL TOE. 

DISPOSABLE COVERS, LATEX. 
WADERS.OTHER 

_^£_ TYVEK COVERALL 
SARANEX COVERALL 
HARD HAT 

_ ^ _ RESPIRATOR (INDICATE TYPE OF 
CARTRIDGE) CM O H 

_ Z _ FIRE EXTINGUISHER 
_-£_ FIRST AID KIT 

LOUD SIGNALING DEVICE (CIRCLE 

TYPE) AIR HORN. WHISTLE 
FLASHLIGHT 
SAFETY SHOWER/EYE WASH 
WALKIE-TALKIE 
OTHER: 

2.2-3 ENVIRONMENTAL MONITORING 

Fnnipment: Action Thresholds* Level of Protection 

HNU (CIRCLE ONE) 1(1.2 EV 11.7 EV 
PHOTOVAC MIRCROTIP (10.6 EV) 
OVA 
EXPLOSIMETER/O. METER 
RADIATION METER 
HYDROGEN CYANIDE METER 
PHOTOVAC GC 
DRAEGER TUBE Vinvl Chloride 
RESPIRABLE DUST MONITOR 
OTHER _ _ 

"cr tahlc 2 

per tnlile 2 
1 ppni 

Frequency 

BREATHING ZONE 
PERIMETER 

everv I ^ mil). - DrngtT iiihfs for iniiial exnlnrannn screening 
everv 2 hours ni exclusion 7nne perime.lcr in downwind direciinn. 

' Lisl only [hose differing from or in addilinn in Tnlile 2. 



2.2.4 DECONTAMINATION EQUIPMENT AND PROCEDURES 

DECONTAMINATION EQUIPMENT: 

TAP WATER 
DISTILLED WATER 
HEXANE 
METHANOL 
ACETONE 
ALCONOX 
BRUSHES 
PLASTIC SHEETING 
DISPOSAL BAGS 
WASH TUBS (HOW MANY) 
PAPER TOWELING 
STEAM CLEANER 

SITE CONTROL/DECONTAMINATION PROCEDURES: 

DISTINGUISHING FEATURES WHICH DELINEATE ZONES AND APPROXIMATE DIMENSIONS IN FEET: 

EXCLUSION ZONE - 25 foot radius from work zone, delineated by red caution tape. 

CONTAMINATION REDUCTION ZONE - 25 ft. radius from exclusion zone, mark with yellow caution tape. 

SUPPORT ZONE -

DECONTAMINATION PROCEDURES WHICH ARE TO OCCUR IN: 

EXCLUSION ZONE -

CONTAMINATION REDUCTION ZONE - Wash and/or decontaminate tnoniloringequipmeM.drillingequipment and 

PPE. Remove PPE and dispose in disposal bags. 

SUPPORT ZONE -

2.2.5 EMERGENCY RESPONSE 

If any organic concentrations greater than 5 ppm over background, attributed directly to drilling 
activities conducted at the Enarc-0 site, are identified 200 feet downwind or half the distance to the 
nearest residential or commercial property, whichever is less, all drilling must be halted. 

SEE EMERGENCY CONTACTS LISTED IMMEDIATELY FOLLOWING THE TABLE OF 
CONTENTS. 

to 



2.2 TASK-SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

/ Initial 

Revision 
Task Name(s)*: Installation of Monitoring Wells 

Task Descrintion: Two bedrock and one overburden monitoring wells will be installed. 

Duration: 1 week 

Media Affected: / air / soil surface water waste / groundwater 

Area Within Site Where Taskfs^ to be performed: One bedrock well and the overburden will be 
installed in the vicinity of former TCA underground tank. The other bedrock well will be installed 
south of facility near the entrance to the storage building. 

2.2.1 HAZARD EVALUATION (check all that apply) 

CHEMICAL HAZARDS:** 

CHARACTERISTICS: 
FLAMMABLE/COMBUSTIBLE 
CORROSIVE 
REACTIVE 

- i _ TOXIC 
- ^ _ VOLATILE 

EXPLOSIVE 
RADIOACTIVE 
UNKNOWN 
OTHER 

TYPE: 
SOLID/DUST 
LIQUID/MIST 
SLUDGE 
GAS/VAPOR/FUMES 
ORGANIC 
HEAVY METAL 
INORGANIC 
PESTICIDE 
PCB 
ACID 
BASE 
CARCINOGEN 
FUEL7PETROLEUM PRODUCT 
OTHER 

PHYSICAL HAZARDS: 

ACTIVE CONSTRUCTION SITE 
CONFINED SPACE ENTRY 
ELECTRICAL EQUIPMENT 
EXCAVATION/TRENCHING 
UNDERGROUND UTILITIES 
OVERHEAD UTILITIES 
OPEN WATER 
TEMPERATURE EXTREMES 
NOISE 
ASBESTOS 
OTHER 



2.2.2 PROTECTIVE AND CONTROL MEASURES 

ENGINEERING CONTROLS: 
VENTIL/Vn.- AREA 
DISCONNHdYCLEANOUT LINES 
SLOPE EXCAVATION 
SHORE EXCAVATION 

-J— ELIMINATE IGNITION SOURCES 
—(— TAPE OFF AREA 

POST WORK/WARNING SIGNS 
PLASTIC SI lEETINC. IN AREA 
DESIGNATE NO SMOKING AREA 
ESCAPE LADDER 

_ ^ _ UTILITY CLEARANCES OBTAINED 
(DIG SAFE CONTACTED) 

_-£_ PRIVATE UTILITIES CLEARED 
LINES SHIELDED/DE-ENERGIZED 

LOCKED & TAGGED OUT 
LIFE JACKETS/BARRICADES NEAR WATER 
HEAT OR AIR CONDITIONING SOURCE FOR 

TEMPERATURE EXTREMES 
OTHER 

LEVEL OF PROTECTION: 
-J— MODIFIED P (HOW MODIFIED) **»tni-.i wric.im ninWt 

LEVEL D tyvek coverall, rcsp. avail. 
MODIFIED C (HOW MODIFIED) 
LEVEL C 
MODIFIED B (HOW MODIFIED) 
LEVEL B 

PERSONAL PROTECTIVE EQUIPMENT: 
_ ^ _ SAFETY GLASSES 

EYETACE SHIELD 
- Z _ GLOVES (CIRCLE TYPES) INNER 

I--\TEX INNER COTTON. BUTYL. 
NEOPRENE. BUTYL. PVC NITRILE. 
SILVER SHIELD. OTHER 

DUCT TAPE 
_-£_ EAR PROTECTION (CIRCLE TYPE) 

EAR PLUGS. EAR PHONES 
_-£_ BOOTS (CI RCLE TYPE) STEEL TOE. 

DISPOSABLE COVERS. LATEX, 
WADERS.OTHER 

- £ _ TYVEK COVERALL 
SARANEX COVERALL 
HARD HAT 

_ ^ _ RESPIRATOR (INDICATE TYPE OF 
CARTRIDGE) GMC-H 

-J— FIRE EXTINGUISHER 
—I— FIRST AID KIT 

LOUD SIGNALING DEVICE (CIRCLE 

TYPE) AIR HORN. WHISTLE 
FLASH LIGHT 
SAFETY SHOWER/EYE WASH 
WALKIE-TALKIE 
OTHER: 

2.2.3 ENVIRONMENTAL MONITORING 

Equipment: 

HNU (CIRCLE ONE) 10.2 EV 11.7 EV 
PHOTOVAC MIRC'.ROTIP (10.6 EV) 
OVA 
EXPLOSIMETER/O. METER 
RADIATION METER 
HYDROGEN CYANIDE METER 
PHOTOVAC GC 
DRAEGER TUBE Vinyl Chloride 
RESPIRABLE DUST MONITOR 
OTHER 

Action Thresholds* 

per tahle 2 

per tnl'lc 2, 

I ppm 

Level of Protection 

D - c 

p — c 

D - C 

Frequency 

BREATHING ZONE 
PERIMETER 

{•.vcrv 15 min. • Or.nerr tithi"; fnr initi.-il screening nf e tpl f rnt inn 

fvcrv 2 hour1; ilnwiiwitul ,ii f\rlu<inn Tone perimeter . 



2.2.4 DECONTAMINATION EQUIPMENT AND PROCEDURES 

DECONTAMINATION EQUIPMENT: 

TAP WATER 
DISTILLED WATER 
HEXANE 
METHANOL 
ACETONE 
AIXONOX 
BRUSHES 

PLASTIC SHEETING 
DISPOSAL BAGS 
WASH TUBS (HOW MANY) 
PAPER TOWELING 
STEAM CLEANER 

SITE CONTROL/DECONTAMINATION PROCEDURES: 

DISTINGUISHING FEATURES WHICH DELINEATE ZONES AND APPROXIMATE DIMENSIONS IN FEET: 

EXCLUSION ZONE - 25 fool radius from work zone, delineated by red caution tape. 

CONTAMINATION REDUCTION ZONE - 25 ft. radius from exclusion zone, mark with yellow caution tape. 

SUPPORT Z O N E -

DECONTAMINATION PROCEDURES WHICH ARE TO OCCUR IN: 

EXCLUSION Z O N E -

CONTAMINATION REDUCTION ZONE - Wash and/or decontaminate monitoring equipment, drilling equipment and 

PPE. Remove PPE and dispose in disposal bags. 

SUPPORT Z O N E -

2.2.5 EMERGENCY RESPONSE 

If any organic concentrations greater than 5 ppm over background, attributed directly to drilling 
activities conducted at the Enarc-0 site, are identified 200 feet downwind or half the distance to the 
nearest residential or commercial property, whichever is less, all drilling must be halted. 

SEE EMERGENCY CONTACTS LISTED IMMEDIATELY FOLLOWING THE TABLE OF 
CONTENTS. 

?? 



11 TASK-SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

/ Initial 

Revision 
Task Nnrnefs^*: Hvdroeeoiogic testing, and sampling of monitoring and resident's wells, soil 
sampling. 

Task Description: Perform hydrogeoiogic teting at newly and previously installed wells to include: 
rising head permeability testing, pumping tests, and measurement of water levels. Sample 
monitoring wells at the facility and selected residential wells for groundwater analysis. 

Duration: 1/2 week 

Media Affected: air soil surface water waste / Groundwater 

Area Within Site Where Taskfs) to he performed: New and existing monitoring wells, the facility 
supply well, and residential wells. 

2.2.1 HAZARD EVALUATION (check all that apply) 

CHEMICAL HAZARDS:** PHYSICAL HAZARDS: 

CHARACTERISTICS: 
FLAMMABLE/COMBUSTIBLE 
CORROSIVE 
REACTIVE 

J— TOXIC 
- £ _ VOLATILE 

EXPLOSIVE 
RADIOACTIVE 
UNKNOWN 
OTHER 

TYPE: 
SOLID/DUST 
LIQUID/MIST 
SLUDGE 

_ Z _ GAS/VAPOR/FUMES 
_ Z _ ORGANIC 

HEAVY METAL 
INORGANIC 
PESTICIDE 
PCB 
ACID 
BASE 

— L . CARCINOGEN 
FUEL/PETROLEUM PRODUCT 
OTHER 

(1) Where residential wells are equipped wilh submersible pumps. 

ACTIVE CONSTRUCTION SITE 
CONFINED SPACE ENTRY 
ELECTRICAL EQUIPMENT (1) 
EXCAVATION/TRENCHING 
UNDERGROUND UTILITIES 
OVERHEAD UTILITIES 
OPEN WATER 

TEMPERATURE EXTREMES 
NOISE 
ASBESTOS 
O T H E R h l T n r r k i t rpct i l^ntJTl prnp,-My ^animnlc 

irippinc hazards) 



2.2.2 PROTECTIVE AND CONTROL MEASURES 

ENGINEERING CONTROLS: 
VENTILATE AREA 
DISCONNECT/CLEAN OUT LINES 
SLOPE EXCAVATION 
SHORE EXCAVATION 
ELIMINATE IGNITION SOURCES 
TAPE OFF AREA 
POST WORK/WARNING SIGNS 

- £ _ PLASTIC SHEETING IN AREA 
DESIGNATE NO SMOKING AREA 
ESCAPE LADDER 
UTILITY CLEARANCES OBTAINED 
(DIG SAFE CONTACTED) 

PRIVATE UTILITIES CLEARED 
LINES SHIELDED/DE-ENERGIZED 

LOCKED & TAGGED OUT 
LIFE JACKETS/BARRICADES NEAR WATER 
HEAT OR AIR CONDITIONING SOURCE FOR 

TEMPERATURE EXTREMES 
OTHER 

LEVEL OF PROTECTION: 
-J— MODIFIED D (HOW M n n i c i m ) ^ . - . . i ^ i r«i.fint oim».c 

LEVEL D 
MODIFIED C (HOW MODIFIED) 
LEVEL C 
MODIFIED D (HOW MODIFIED) 
LEVEL B 

PERSONAL PROTECTIVE EQUIPMENT: 
^— SAFETY GLASSES 

EYE/FACE SHIELD 
_^L_ GLOVES (CIRCLE TYPESi INNER 

LATEX INNER COTTON. BUTYL. 
NEOPRENE. BUTYL. PVCNITRILE. 
SILVER SHIELD.OTHER 

DUCT TAPE 
EAR PROTECTION (CIRCLE TYPE) 

EAR PLUGS. EAR PHONES 
BOOTS (CI RCLE TYPE) STEEL TOE, 

DISPOSABLE COVERS. LATEX. 
WADERS.OTHER 

TYVEK COVERALL 
SARANEX COVERALL 
HARD HAT 
RESPIRATOR (INDICATE TYPE OF 

CARTRIDGE) GMC-H 
FIRE EXTINGUISHER 

_-£_ FIRST AID KJT 
LOUD SIGNALING DEVICE (CIRCLE 

TYPE) AIR HORN. WHISTLE 
FLASHLIGHT 
SAFETY SHOWER/EYE WASH 
WALKIE-TALKIE 
OTHER: 

2.2.3 ENVIRONMENTAL MONITORING 

Equipment: Action Thresholds* Level of Protection 

IINU (CIRCLE ONE) 10.2 EV 11.7 EV 
PHOTOVAC MIRCROTIP (10.6 EV) 
OVA 
EXPLOSIMETER/Oj METER 
RADIATION METER 
HYDROGEN CYANIDE METER 
PHOTOVAC GC 
DRAEGER TUBE 
RESPIRABLE DUST MONITOR 
OTHER 

per tnhle 2 D - ^ 

Frequency 

BREATHING ZONE 
PERIMETER 

once ni each well location. 



2.2.4 DECONTAMINATION EQUIPMENT AND PROCEDURES 

DECONTAMINATION EQUIPMENT: 

^ L TAP WATER 
DISTILLED WATER 
HEXANE 
METHANOL 
ACETONE 

_ i _ ALCONOX 
BRUSHES 
PLASTIC SHEETING 

_^_ DISPOSAL BAGS 
WASH TUBS (HOW MANY) 

_Z_ PAPER TOWELING 
STEAM CLEANER 

SITE CONTROL/DECONTAMINATION PROCEDURES: 

DISTINGUISHING FEATURES WHICH DELINEATE ZONES AND APPROXIMATE DIMENSIONS IN FEET: 

EXCLUSION ZONE - 25 foot radius from work zone, no markings on residential property. 

CONTAMINATION REDUCTION ZONE - 25 ft. radius from exclusion zone, no markings on residential property. 

SUPPORT ZONE -

DECONTAMINATION PROCEDURES WHICH ARE TO OCCUR IN: 

EXCLUSION ZONE -

CONTAMINATION REDUCTION ZONE - Wash and/or decontaminate sampling equipment and gloves. 

SUPPORT ZONE -

2.2.5 EMERGENCY RESPONSE 

SEE EMERGENCY CONTACTS LISTED IMMEDIATELY FOLLOWING. THE TABLE OF 
CONTENTS. 
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TABLE 2 

MONITORING METHOD. ACTION LEVELS AND PROTECTTVE MEASURES 

INSTRUMENT 

Respirable Dust Monitor 

OVA. UNU'-'. I'hotovac 
Micro lip 

Ex plosi meter"' 

0 , Meter15' 

Radiation Meter'6* 

Draeger Tube 

GC 

HAZARD 

Contaminant Particles 

Organic Vapors 

Explosive Atmosphere 

Oxygen Deficient 
Atmosphere 

Ionizing Radiation 

Vapors/Gases 

Organic Vapors 

ACTION LEVEL" 

> 0.05 me/m' 

Background 

j pptn > background or 
lowest OSHA permissible 
exposure limit, whichever is 
lower, or as modified for this 
task (see Section 2.2.3} 

50 ppm over background 
unless lower values required 
due to respirator protection 
factors 

10% Scale Reading 

10-15% Scale Reading 

> 15% Scale Reading 

19.5% O, 
19.5% - 25% O, 
< 19.5% O, 

> 22% O. 

0.1 Millirem/Hour 

>_ 1 Millircm/Hour 

Species Dependent 
> 1 ppm Vinyl Chloride 
> 1 ppm benzene 
> 1 ppm 1,1-DCE 

3 ppm > background or 
lowest OSHA permissible 
exposure limit, whichever is 
lower 

ACTION RESPONSE 

Level C Protection 

Level D 

Level C. site evacuation may 
be necessary for specific 
compounds (see Section 
2.2.3) 

Level B l )) 

Proceed with work 

Monitor with extreme 
caution 

Evacuate site 

Monitor with caution 
Continue with caution 
Evacuate site; oxygen 

deficient 
Evacuate site; fire hazard 

If > 0.1, radiation sources 
may be present'7* 

Evacuate site; radiation 
hazard 

Consult manual for concen-
traiion/toxiciry/detection 
data. Upgrade to Level C 
and evacuate. Upgrade to 
Level B if concentrations of 
compounds exceed 
thresholds shown at left. 

On site monitoring or tedlar 
bag sample collection for 
laboratory analysis 

••Jotes: 
1. MONITOR BREATHING ZONE 
2. CAN ALSO BE USED TO MONITOR SOME INORGANIC SPECIES. 
3. POSITIVE PRESSURE DEMAND SELF CONTAINED BREATHING APPARATUS 
4. LOWER EXPLOSIVE LIMIT (LEL) SCALE IS 0-100%. LEL FOR MOST GASSES IS 15%. 
5. NORMAL ATMOSPHERIC OXYGEN CONCENTRATION AT SEA LEVEL IS ~ 20%. 
6. BACKGROUND GAMMA RADIATION IS ~ 0.01 - 0.02 MILUREMS/HOUR. 
7. CONTACT H&A HEALTH AND SAFETY STAFF IMMEDIATELY. 



III. GENERAL HEALTH & SAFETY PROCEDURES 

ADMINISTRATIVE CONTROLS 

3.1.1 Initial Health and Safety Training 

Personnel will not be permitted to participate in or supervise field activities until they have 
been trained to a level required by their job function and responsibility. H&A of New York 
employees, contractors, subcontractors, and consultants who have the potential to be exposed 
to contaminated materials or physical hazards must complete the training described in the 
following sections. 

3.1.2 40-Hour Health and Safety Training 

This-basic course provides instruction on the nature of hazardous waste work, protective 
measures, proper use of personal protective equipment, recognition of signs and symptoms 
which might indicate exposure to hazardous substances, and decontamination procedures. It 
is required for all personnel working on-site, such as equipment operators, general laborers, 
electricians, plumbers, supervisors, management, etc. who may be potentially exposed to 
hazardous substances, health hazards, or safety hazards consistent with 29 CFR 1910.120. The 
course must be conducted by a qualified instructor in accordance with 29 CFR 1910.120. 

3.1.3 8-hour Annual Refresher Training 

Personnel with 40-hour health and safety training are required to attend an annual 8-hour 
refresher course to remain current in their training. This course must also be conducted by 
a qualified instructor in accordance with 29 CFR 1910.120. 

3.1.4 8-Hour Supervisor Training 

On-site management and supervisors directly responsible for or who supervise employees 
engaged in hazardous waste operations must have eight additional hours of Supervisor training 
in accordance with 29 CFR 1910.120. This course includes, but is not limited to. elements 
appropriate to supervising hazardous waste related projects (e.g., accident 
reporting/investigation, regulatory compliance, work practice observations, auditing, emergency 
response procedures, etc.). 

3.1.5 Additional Training for Specific Projects 

Contractors will ensure their personnel have received additional training on specific 
instrumentation, equipment, confined space entry, construction hazards, etc.. as necessary to 
perform their duties. This specialized training will be provided to personnel before engaging 
in the specific work activities. 



3.1.6 Documentation of Training 

The Contractor/Consultant Project Manager will be responsible for maintaining and providing 
to Kaddis Manufacturing documentation of its employees' compliance with required training. 
H&A of New York will only allow properly trained and qualified personnel to perform work 
at the site. 

3.2 MEDICAL SURVEILLANCE PROGRAM 

3.2.1 Purpose 

The Medical Surveillance Program is conducted to provide an initial baseline of the worker's 
health. Subsequent medical exams are used to monitor the worker's continued well being. 
The implementation of a medical surveillance program is the responsibility of the 
contractor/subcontractor employer. 

3.2.2 Requirements 

Medical surveillance is required by the Occupational Safety and Health Administration 
(OSHA) 29 CFR 1910.120 (t): Hazardous Waste Site Operations and Emergency Response. 
The Contractor/Consultant's medical surveillance program must meet or exceed these 
regulatory requirements. 

These regulatory requirements include the determination by a physician that the individual 
being examined is physically able to use respiratory protection and is able to perform the work 
defined within the specific job description. The capability of an individual to perform the 
specified work will be determined from examinations that may include: 

o Medical and occupational history, and past gastrointestinal, hematologic, renal. 
cardiovascular, reproductive, immunological, and neurological problems as well as a 
history of respiratory disease and personal smoking habits; 

o Physical examination, including blood pressure measurements; 

o Pulmonary function test (FVC and FEV1); 

o Chest x-ray; 

o ECG (Electrocardiogram); 

o Eye examination and visual acuity; 

o Audiometry; 

o • Urinalysis; and 

o Blood chemistry: Hematology, serum analyses, heavy metals toxicology. 
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3.2.3 Periodic Monitoring 

All personnel are required to have a physical examination within the 12 months prior to the 
beginning of their work on-site. This period may be shortened if the Contractor/Consultant 
Medical Consultant deems this appropriate. The physician performing the physical will insure 
the requirements of 29 CFR 1910.120(f) are fulfilled. Documentation attesting to current 
medical monitoring compliance must be maintained on-site by the Contractor/Consultant 
Safety Officer. 

SITE CONTROLS 

3.3.1 Work Site Access Control 

Access to client property is dependent upon site-specific conditions under owner permission 
and will be controlled by the Enarc-O Project Manager. It will be the Contractor/Consultant 
Project Manager's responsibility to control access to a site by means of temporary barriers 
such as flagging tape or fencing. The barrier will be inspected daily for integrity and adequacy 
by the Contractor/Consultant Site Coordinator. 

For sites requiring Level C to Level A PPE (personal protective equipment) the area of field 
operations will be subdivided into three distinct areas. The extent of these areas is task and 
location specific. Access to each zone will be controlled with fencing and/or plastic flagging 
tape. The three areas are defined as: 

o Exclusion Zone 

The exclusion zone is the area where the highest potential for exposure by dermal or 
inhalation routes exists. Personal protective equipment is required and a daily log will be 
kept of all personnel entering this zone. The exclusion zone will be marked off with 
barricades or barrier tape which will be placed a minimum of 50 feet from the active work 
area. This 50 foot minimum may be altered in the Task-Specific Health &. Safety 
Requirements (Section II) depending upon actual site layout. During field operations this 
boundary may be expanded by the Contractor/Consultant Site Coordinator based upon 
observations and/or monitoring measurements. Whenever possible, all field work should be 
performed upwind from potential contaminant sources. 

o Contamination Reduction Zone 

The contamination reduction zone is the area immediately adjacent to the exclusion zone. 
The probability of dermal and inhalation exposure is lower than in the exclusion zone. 
Typically, contamination reduction zones include facilities for personnel or equipment 
decontamination. Personal protective equipment worn in the exclusion zone may not be 
worn outside the contamination reduction zone except during emergencies. 



o Support Zone 

Support zones cover all areas outside the contamination reduction zone. Typically, the 
support area includes facilities for a lunch area, office spaces, and clean equipment and 
material storage. Protective clothing worn in the exclusion zone may not be worn in a 
support zone except in emergencies. Emergency contacts are listed immediately following 
the Table of Contents. 

3.3.2 Visitors: 

o Visitors and subcontractors entering the site are subject to the same requirements as 
contractor and consultant personnel and will only be permitted in the immediate area 
of active operations (i.e., exclusion zone) after receiving written approval from the 
Contractor/Consultant Project Manager, and supplying a written agreement to 
comply with this HSP. 

o A visitors log will be kept by the Contractor/Consultant Site Coordinator or other 

designated person. 

o Visitor vehicles are restricted to support zones. 

3.3.3 Unauthorized Personnel 
All established procedures and actions are designed to prohibit unauthorized entry to the work 
sites. However, if security is violated, the following actions will be taken: 

o Unauthorized personnel found within any active site will be reported to the 
Contractor/Consultant Project Manager, Safety Officer, and Site Coordinator, 
Enarc-O Operations Safety Representative. 

o Unauthorized personnel found in the exclusion zone will be escorted through the 
contamination reduction zone and will be subject to all decontamination procedures 
established in the project-specific HSP. 

o Any unauthorized personnel entering an active site will be escorted from the facility 
by Enarc-O Security. No re-entry will be permitted. 

3.4 ENGINEERING CONTROLS 

Engineering controls will be the method of preference to control health and safety hazards. 
Examples of engineering controls are: 

o The use of excavation equipment to take samples from trenches; 

o The use of cover material (soil) to suppress vapor emissions; 

o The use of air conditioning in heavy equipment cabs to mitigate operator heat stress; and 



o The use of ventilation equipment to eliminate hazardous atmospheres ixorn confined spaces. 

Administrative controls and personal protective equipment will be used where engineering controls 
are not feasible or are inadequate. Administrative controls include the exclusion of unnecessary 
personnel from hazardous areas. It should be noted that scheduled job rotation is not an acceptable 
administrative control to reduce employee exposure to airborne chemicals. 

The hazard control methods to be employed must be described in the task-specific health &. safety 
requirements where they deviate from those described here. As a project progresses, changes to 
these methods may be necessary. All such changes will be documented as addenda to the 
task-specific health & safety procedures. 

3.4.1 Standard Safe Work Practices 

Standard safe work practices applicable to most site activities are listed below. Additional safe 
work practices unique to specific site tasks must be included in the task-specific health & 
safety requirements 

1. All field personnel must inform the Contractor/Consultant Site Coordinator or 
designated representative before entering work areas so that their presence can be 
recorded. 

2. Workers must utilize the "buddy system": at least two members of the field crew 
(including subcontractor personnel) must be in visual contact with each other on-site 
whenever work is to be performed. If this is not possible, two-way radios will be 
used. 

3. Eating, drinking, chewing gum or tobacco, smoking, or any other activity that 
increases the probability of hand-to-mouth transfer of contaminated material will not 
be permitted at the work site. 

4. All personal safety equipment and protective clothing will be worn in conformance 
with Section 3.7 of this HSP. 

5. Disposable outer coveralls, boots and gloves will be secured at the wrists and legs, 
and there will be closure of the suit around the neck. 

6. Individuals getting wet to the skin with chemically contaminated liquids must remove 
clothing and wash the affected area immediately at a location to be identified in the 
task-specific health & safety requirements. Clothes wet with such liquids, must be 
changed. Any skin contact with such liquids, whether considered safe or not. will be 
dealt with immediately and as completely as possible. Medical attention should be 
sought as necessary: 

7. Hands must be washed before eating, drinking, smoking and before using toilets at 
the facilities provided. 



8. Avoid contact with surfaces either suspected or known to be contaminated, such as 
puddles, mud. or other discolored surfaces. Store equipment on elevated or 
protected surfaces to reduce the potential of incidental contamination. 

9. Only remove personal protective equipment in the contamination reduction zone per 
Section 3.3.1. 

10. Place all disposable coveralls, gloves, and cartridges in appropriate receptacles at the 
end of every shift or sooner, as directed by the Contractor/Consultant Site 
Coordinator. 

11. Inspect all non-disposable clothing (i.e. hard hat liner, work gloves, cotton overalls) 
for contamination in the contamination reduction zone. Any clothing found to be 
contaminated will be decontaminated or disposed of in a manner approved by the 
Contractor/Consultant Site Coordinator. 

12. Report all injuries to the Contractor/Consultant Site Coordinator, Kaddis Project 
Manager, and Enarc-O Safety Representative. An accident report, or equivalent 
must be completed by the Contractor/Consultant Site Coordinator and submitted to 
the Enarc-O Operations Safety Representative or Project Manager for appropriate 
foilow-up. 

13. The presence or consumption of alcoholic beverages or illicit drugs on Enarc-O 
Machine Products property or during the work day is strictly forbidden. 

14. Spillage or splashing of contaminated materials must be prevented. Spills must be 
contained and follow up calls made as appropriate for the release. 

15. Be alert to unsafe conditions or acts and notify the Contractor/Consultant Site 
Coordinator. 

16. Workers need to be familiar with the work area and surroundings, including: 

o Wind direction in relation to the work area; 
o Accessibility of associates, equipment, vehicles; 
o Available communications; 
o Hot zone (areas of known or suspected contamination); 
o Site access; 
o Nearest water sources. 

17. The number of personnel and equipment in the exclusion zone must be kept to a 
minimum. 

18. Wastes generated during work activities must be disposed of in accordance with state, 
federal, and local, regulations. 



3.4.2 Sate Work Permits/Hot Work Permits 

Safe Work Permits are to be obtained from the Enarc-O Operations Safety Representative 
before any work is done that involves: 

o Entering vessels, tanks, pits, trenches, manholes, or other confined spaces. 

o Exposure to toxic or infectious material or to abnormal temperatures or pressures 
when such exposures are outside the employee's daily routine. 

o Using explosives for blasting or demolition. 

o Using flammable or combustible coatings inside buildings. Application of 

combustible paints by brush or roller is excluded. 

o Excavating and trenching. 

o Working in elevated areas such as roofs. 

o Using temporary heating devices. 

o Working in designated safe work permit areas. 
Hot Work Permits arc to be obtained from the Enarc-0 Safety Representative before any 
work is done that involves: 

o Operating gasoline powered vehicles or equipment inside buildings. 

o Cutting, welding, lead burning, tar kettles, or similar work involving open flames or 
very high temperatures. In explosion prone areas, this includes any potential source 
of ignition, such as electric hand tools. 

3.4.3 Working in Confined Spaces 

A confined space, as defined by OSHA, is any space having a limited means of egress which 
is subject to the accumulation of toxic or flammable contaminants or has an oxygen deficient 
atmosphere. 

Confined spaces are also areas where occupants are rendered isolated from help in case of 
need. Confined spaces include, but are not limited to: Ovens, tanks, vessels, bins, boilers, 
ducts, sewers, pipe chases, manholes, underground utility vaults, tunnels, pipelines, excavations, 
and trenches. 

If waste activities require entrance into a confined space, strict Health and Safety protocol 
must be followed. Prior to any confined space work activities, written authorization must be 
obtained (see Section 3.4.3.1). 



3.4.3.1 Confined Snace Entry 

o A Safe Work Permit will be issued by Enarc-O Machine Products prior to 
entry into the confined space. This permit must be completed including the 
signatures of the Contractor/Consultant Safety Officer and Enarc-O 
Operations Safety Representative. 

o Only authorized, trained personnel may enter a confined space. 

o Open flame devices will not be used to open frozen or otherwise shut 
manhole covers, hatches or doors. Hot water or steam will be used to 
remove ice and snow holding such openings closed. 

3.4.3.2 Confined Space Ventilation 

The confined space will be ventilated to prevent the accumulation of: 

o Flammable vapors above 10% of the Lower Explosive Limit. 

o Concentrations of combustible dust. 

o Toxic and other contaminants in the atmosphere above one half of the TLV. 

3.4.3.3 Safety Concerns 

A standby employee will be stationed outside the entrance to the confined space to 
observe or communicate with the employee at all times. Communications (visual, 
voice, or signal line) will be maintained between all individuals present. The standby 
employee will be trained and equipped to initiate rescue operation. 

3.4.4 Utility Clearance 

Utility clearance will be obtained by the Contractor/Consultant Project Manager from Enarc-O 
Facilities personnel and any local utilities such as N.Y Telephone, Rochester Gas 8c Electric, 
and the appropriate Town or Village authority before the start of any drilling or excavation 
conducted at the site. 

o Other local utility clearance can be obtained by calling the toll-free hotline Dig Up 
Alert at (800)962-7962 and record the "reference number" for possible future use. 

o All utilities in the work area should be staked at least two weeks prior to the start 
of work. 

o Ail activities must be explained in detail to the respective utility by the 
Contractor/Consultant Site Coordinator. For some activities, such as blasting, the 
utility may request to have a representative at the site to expedite emergency 
response. 

-10-
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3.5 DRILLING SAFETY 

Drilling and sampling activities present several potential hazards. Minimizing these hazards requires 
strict adherence to safe operating procedures. 

3.5.1 Driil Crews 

Drillers will be responsible for the safe operation of the drill rig as weli as their crew's 
adherence to the requirements of the project-specific HSP. The driller must ensure that all 
safety equipment is in proper condition and is properly used. The members of the drill crew 
will follow all instructions of the driller, wear all appropriate personal protective equipment, 
and be aware of the hazards and applicable control procedures. 

3.5.2 Rig Inspection f 

Each day, prior to the start of work, the drill rig and associated equipment will be inspected 
by the driller. The following checks will be made: 

o Vehicle condition: Check proper operation of brakes, lights, steering mechanism, 
and horn. 

o Equipment storage: All equipment such as auger flights, split spoon samplers, 
hammers, hand tools, etc. will be properly stored in an appropriate location and will 
be secured before moving, the rig. 

o Wire rone. Cat Line: All wire rope, cable and Cat Line will be inspected for signs 
of wear such as broken wires, a reduction in rope diameter, abrasion, or signs of rust. 
Worn, frayed, or otherwise damaged wire, rope or cable will be replaced. 

o Safety equipment: Each rig will have at least one fire extinguisher (Type B/C) and 
one First Aid Kit. 

3.5.3 Rie Set-Up 

Each drill rig will be properly blocked and levelled prior to raising the derrick. The rig will 
be moved only after the derrick has been lowered. The leveling jacks will not be raised until 
the derrick has been lowered. 

Blocking provides a more stable drilling structure by evenly distributing the weight of the rig. 
Proper blocking ensures that a differential settling of the rig does not occur. Wooden blocks, 
at least 12 by 12 inches and four to eight inches thick, are recommended and should be placed 
between the jack swivels and the ground. The emergency brake will be engaged and the 
wheels that are on the ground chocked. 

Site drilling will comply with the following rules: 

-11-
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o Before drilling, the Contractor/Consultant Site Coordinator will ensure an adequate 
safety zone around the drill rig and associated operations. 

o Before drilling, the existence of underground utilities in the work area will be 
determined and conspicuously marked (See Section 3.4.4). 

o If drilling is conducted in the vicinity of overhead power lines, proper distance will 
be maintained between the drill rig and the lines as per OSHA 29 CFR 1926, 
Subpart N. The proper distance or shielding technique will be stated in the 
project-specific HSP. 

3.5.4 General Operating Procedures 

The operator of the drill rig will only operate from the position of the controls. If the 
operator must leave this position, the transmission must be in neutral. 

When working on the derrick platform, the drill crew should not guide drill rods or pipe into 
racks by taking hold of a moving line. Materials should not be stored or transported within 
the derrick. Pipe, drill rods, auger flights, hammers, and other drilling tools should be stored 
in racks and chained in place. During drilling, penetration hammers will be placed at a safe 
location on the ground. 

3.5.5 Emergency Procedure for Electrical Contact 

If a drill rig contacts an electrical line, it may or may not be insulated from the ground by its 
tires. Death or serious injury will result if a person touches the rig and the ground 
simultaneously. 

o Under most circumstances, the operator and other personnel on the seat of the 
vehicle should remain seated and not leave the vehicle. Do not move or touch any 
part, particularly a metallic part, of the vehicle or drill rig. 

o If it is determined that the rig should be vacated, all personnel should jump clear and 
as far as possible from the rig. Do not step off -- jump off, and do not hang on the 
vehicle or any part of the rig when jumping clear. 

o If you are on the ground, stay away from rig and do not let others get near the 
vehicle. Seek assistance immediately by calling the local emergency services contact. 
Emergency phone numbers are listed on page iii of this HSP. 

EXCAVATION AND TRENCHING SAFETY 

3.6.1 General Excavation and Trenching Safety 

The following is a list of minimum requirements for trenching and excavating. Each 
excavation/trench/shoring project is different, therefore the Contractor/Consultant Project 
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Manager is responsible for evaluating site specific conditions and making appropriate 
provisions in the task-specific health and safety requirements (Section II) in conformance with 
29 CFR 1926 Subpart P - Excavations. 

o Contact the proper utilities to obtain clearance. Prior to work, review the utilities 
in the area and be sure they have been staked properly (See Section 3.4.4). Before 
work begins, a Safe Work Permit must be obtained from Enarc-O Operations Safety 
Representative as per Section 3.4.2. 

o Be aware that trenches and excavations deeper than four feet are considered 
confined spaces and require additional safety precautions, such as shoring. If an 
excavation exceeds four feet in depth, contact the Enarc-O Operations Safety 
Representative to review the original Safe Work Permit and ensure that it is 
adequate. 

o The walls and faces of all excavations and trenches more than four feet deep, in 
which an employee is exposed to danger from moving ground, will be guarded by a 
shoring system, sloping of the ground, or some other equivalent means. The design 
of shoring systems must be done by a registered Professional Engineer as per 29 
CFR 1926 Subpart P. 

o For excavations or trenches in which an employee may be required to enter, 
excavated or other material will be effectively stored and retained at least two feet 
or more from the edge of the excavation or trench. 

o Daily inspections of excavations will be made by the Contractor/Consultant Site 
Coordinator. If evidence of possible cave-ins or slides is apparent, all work in the 
excavation wiil cease until the necessary precautions have been taken to safeguard 
employees. 

o Trenches more than four feet deep will have ladders or steps located so as to require 
no more than 25 feet of lateral travel. 

o Hard hats and other personal protective equipment will be worn at all times during 
any type of excavating or trenching operation. 

o Determine soil composition (e.g., through soil sampling, soil maps, etc.) and other 
relevant site conditions, with special emphasis on conditions conducive to cave-ins. 

o Monitor the atmosphere in and around trenches on a regular basis to check for 
explosive, toxic or otherwise dangerous gases and vapors. 

-13-



o The Contractor/Consultant Project Manager will insure that all employees involved 
in the excavation activity have appropriate training in safe trenching practices, with 
emphasis on factors such as: 

utility line identification 
cave-in prevention measures 
recognition of conditions which may cause cave-ins 
means of egress from trench 

o Water will not be allowed to accumulate in any excavation. Utilize ditches, dikes, 

pumps, or other means to keep surface water out of trenches. 

o All open excavations must be well marked and barricaded. 

3.6r2. Cave-In Hazards 

The following conditions increase the likelihood of cave-in: 

o Soil materials composed of unconsolidated, uncompacted, and/or rounded particles 
(See 29 CFR 1926 Subpart P - Excavation Standard). Special care must be used 
when trenching in areas which have previously been excavated and backfilled. 

o Soils which have a high water content, or have been subjected to freeze-thaw or 
frost-heaving. 

o Loading of trench walls by adjacent equipment, supplies, structures, "back-dirt" piles, 

etc. 

o Vibration due to equipment operating near excavations. 

o Trench walls that are steeper than the angle of repose of the material composing the 
walls. 

o Deep trenches (i.e., high trench walls). 

The following precautions should be used to prevent cave-ins in all trenches in excess of 4 ft. 
deep. These precautions should also be used in trenches less than 4 ft. deep whenever those 
site conditions just listed indicate the likelihood of a cave-in: 

o Sloping: Trench walls should be sloped to the correct angle of repose. 

o Shoring: Vertical trench walls (unless composed of solid rock) must be shored and 
braced, or restrained with movable trench boxes, to prevent cave-in. Shoring systems 
must be designed by a registered professional engineer and meet accepted 
engineering requirements. 
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3.7 PERSONAL PROTECTIVE EQUIPMENT 

Protective clothing and respiratory protection help protect workers from chemical hazards. Although 
personal protective equipment is the least preferred method, it may be necessary if engineering 
controls and work practices arc inadequate in preventing workers from coming in contact with 
potential hazards. Personal protective equipment (PPE) will be selected for the potential hazards 
anticipated and detailed in the task-specific health & safety requirements. 

Personnel at the work site will have their own appropriate and properiy fitted safety equipment and 
protective clothing. Safety equipment and protective clothing will be used as directed by the 
Contractor/Consultant Safety Officer. All such non-disposable equipment and clothing will be kept 
clean and maintained in proper condition. All PPE will be supplied by the contractors and their 
subcontractors. Enarc-O Machine Products will only provide PPE to Enarc-O employees. Personnel 
will be trained in the use of the required protective equipment and equipment will be properly fitted. 

The levels of protection to be used on-site will be based on applicable OSHA and Environmental 
Protection Agency (EPA) regulations, Enarc-O requirements, environmental sampling data, site 
conditions, and other factors. It will be the responsibility of the Contractor/Consultant Safety Officer 
to select the most effective PPE based on the anticipated hazards of the task. 

3.7.1 Levels of Protection 

The following is a description of the specific requirements of various levels of PPE in 
conformance with EPA nomenclature. 

3.7.1.1 Level A Protection 

Level A provides the highest level of respiratory and skin protection. Based on site 
contaminants, historical sampling, and operational data, utilization of this level of 
protection is not anticipated. This level of protection is anticipated only in extreme 
situations beyond the scope of this document, (i.e.. HazMat Response). 

3.7.1.2 Level B Protection 

Level B should be worn when the highest level of respiratory protection, but a lesser 
level of skin protection is required. It is the minimum level of protection required 
to conduct any initial field work. Once sampling data (soil, water, or air) has been 
collected and analyzed, the necessity of this level of protection may be re-evaluated. 

Level B Personal Protective Equipment (not limited to the following): 

o Supplied-air respirator (MSHA/NIOSH approved): 

A) Pressure-demand, self-contained breathing apparatus 

or 

B) Pressure-demand, airline respirator with escape bottle. 
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o Chemical protective clothing: Chemically resistant to anticipated 
contaminants, (e.g. Saranex or polyethylene coated Tyvek. Chemrel. or 
Chem-Tuff). 

o Gloves (outer): Chemically resistant to anticipated contaminants. 

o Gloves (inner) 

o Boots (outer): Chemically resistant to anticipated contaminants. 

o Hard hat" 

o 2-Way radio communications" (intrinsically safe). 

o Joints between gloves, boots, and suit must be taped to ensure an adequate 
seal. 

The need for these items is dependent upon the work to be performed and 
will be chosen by the Contractor/Consultant Safety Officer. 

3-7-1-3 Level C Protection 

Level C protection with an air-purifying respirator should be worn routinely in an 
atmosphere only after the air contaminant(s) is (are) identified, concentrations 
measured and the criteria for wearing air-purifying respirator met. Generally, Level 
C provides the same level of skin protection as Level B, but a lesser degree of 
respiratory protection. 

Level C Personal Protective Equipment: 

o Air-purifying respirators, full-face, (half-face with appropriate safety glasses 
or goggles when potential for liquid splashes is low), canister or cartridge 
equipped (MSHA/NIOSH approved). 

o Chemical protective clothing: Chemically resistant to anticipated 
contaminants, e.g. Saranex or polyethylene coated Tyvek, Chemrel, or 
Chem-Tuff. 

o Gloves (outer): Chemically resistant to anticipated contaminants. 

o Gloves (inner). 

o Boots (outer): Chemically resistant to anticipated contaminants. 

o Hard hat* 

o 2-Way radio communications* (intrinsically safe). 
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o Joints between gloves, boots, and suit must be taped to ensure an adequate 
seal. 

The need for these items is dependent upon the work to be performed and 
will be chosen by the Contractor/Consultant Safety Officer. 

Criteria for Selection of Level C: 

Meeting all of the following criteria permits use of Level C protection: 

o Oxygen concentrations not less than 19.5% or no greater than 22% by 
volume. 

o Personnel inhalation exposure will be reduced by the respirator below the 
substance's Threshold Limit Value (TLV)/Permissible Exposure Limit (PEL) 
or XEL. whichever is lowest and the concentration is within the service limit 
of the canister/cartridge. 

o Atmospheric contaminant concentrations do noi exceed IDLH levels. (See 
Table 1). 

o Atmospheric contaminants, splashes, or other direct contact will not adversely 

affect any body area left unprotected by chemically resistant clothing. 

o Job functions do not require self-contained breathing apparatus. 

o Atmospheric contaminant concentrations are not in excess of Level C action 
criteria, (See Table 2). 

3.7.1.4 Level D Protection 

Level D is the minimum level of protection to be used during any site activities and 
does not provide respiratory or skin protection. 

Level D Personnel Protective Equipment: 

o Coveralls or work uniform. 

o Gloves' 

o Substantial leather chemical-resistant boots or shoes (steel toe and shank is 

highly recommended). 

o ANSI Z87 safety glasses. 

Chemical ,splash goggles*. 

o Hard hat'. 
-17-



o Disposable/reusable footwear covers 

The need for these items is dependent upon the work to be performed and 
will be chosen by the Contractor/Consultant Safety Officer. 

Criteria For Selection of Level D: 

Meeting any ot these criteria allows use of Level D protection: 

o No contaminants are present. 

o Work functions preclude splashes, immersion, or potential for unexpected 
inhalation of any hazardous chemicals. 

Level D protection is a minimum work uniform. It can be worn only in areas where 
the possibility of contact with contamination is minimal. 

3.7.2 Personal Protective Equipment CPPÊ  Selection 

PPE selection will be based on the task and the nature of hazards (type of contaminants, 
duration of exposure), engineering controls, and the work practices that are anticipated. The 
selected equipment will provide protection from the chemicals suspected to be present and 
which demonstrate the potential for skin exposure. The PPE chosen for each task will be 
specified in the task-specific health & safety requirements. 

3.7.3 Changes in PPE 

The Contractor/Consultant Safety Officer will make the decision to upgrade or downgrade the 
levels of protection. The decision will be primarily based on the results of the air monitoring 
performed during site activity. 

AIR MONITORING FOR WORKER & COMMUNITY PROTECTION 

3.8.1 Air Monitoring Scope 

The Contractor/Consultant Site Coordinator will ensure periodic air monitoring is conducted 
during site operations. Should any monitoring indicate concentrations in excess of established 
action levels, the Contractor/Consultant Site Coordinator will notify Contractor/Consultant 
Safety Officer and will implement appropriate action to protect project personnel. Enarc-O 
employees, and the nearby community. 

Periodic air monitoring for volatile compounds will be performed during the activities for 
which inhalation has been identified as a potential exposure route. These activities include, 
but are not limited to: 

o Drilling and soil sampling. 

o Excavation of contaminated soil for remediation. 
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o Construction activities involving excavation in areas ot known or potential soil or 
groundwater contamination. 

o Pump tests where organic vapors were detected during well installation or water 
samples. 

o Well sampling and hand bailing. 

The Contractor/Consultant Site Coordinator should make use ot"both real time direct reading 
instruments and laboratory analysis of samples obtained by either grab, filter, sorbent. or wet 
contaminant collection techniques to measure chemical concentrations. Specific equipment 
is described in Section 3.8.4 of these Requirements. 

3.8.2 Sample Locations 

3.8.2.1 Personal Monitoring 

Personal monitoring wiil take place at times proposed by the Contractor/Consultant 
Safety Officer, or Site Coordinator and specified in the task-specific health & safety 
requirements. In scheduling personal monitoring, consideration will be given to 
collecting samples at times of maximum potential exposure. Samples will be 
collected in the employees' breathing zone (9 inch radius hemisphere centered at the 
nose and forward of the shoulders) utilizing direct reading instruments, flow 
controlled personal sampling pump, or diffusion type dosimeters. 

Scheduled personal samples utilizing sampling pump/sorbent tubes or diffusion type 
dosimeters should be used to collect full-shift exposure data. If the active operations 
do not require a full shift work schedule, the sample should be collected for the 
duration of the active operations. Emphasis should be placed on sampling employees 
in the exclusion zone, however, employees involved in decontamination procedures 
will be sampled as well. Additional requirements for personal sampling will be 
specified in the task-specific health and safety requirements. 

Non-scheduled personal samples will be collected as directed by the 
Contractor/Consultant Safety Officer. 

3.8.2.2 Community Air Monitoring Plan 

Real-time air monitoring for volatile organic compounds will also be conducted on 
a regular basis (every 2 hours) at the downwind site perimeter (exclusion zone as 
described in Section 3.3.1). If total organic vapor concentrations attributable to 
excavation, drilling or other activities conducted at the site, exceed 5 ppm. work 
activity must be halted and monitoring continued. If organic vapor concentrations 
remain sustained at the perimeter, work activities will remain halted and air samples 
taken to determine the chemical species present. The air samples may be analyzed 
on-site with a portable GC. Work activities at the site will proceed only after the 
following conditions are met: 
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o Sustained organic vapor levels at the perimeter tall below 1 ppm. or 

o The concentration of the organic compounds obtained from the air sampling 
are within their TLV's. 

If organic vapor concentrations are above 25 ppm at the perimeter of the Exclusion 
Zone and are attributable to the borehole, excavation or other site work, work 
activities must shutdown. When work shutdown occurs, downwind air monitoring as 
directed by the Safety Officer will be implemented to ensure the vapor emission does 
not impact the nearest residential or commercial structure at levels exceeding those 
specified in the major vapor emission section below. 

3.8.3 Major Vapor Emission 

If any organic concentrations greater than 5 ppm over background, attributed directly to 
excavation or drilling activities conducted at the Enarc-O site, are identified 200 feet 
downwind from the survey site or half the distance to the nearest residential or commercial 
property, whichever is less, all excavation must be halted. 

Efforts shall be undertaken to abate the breathing zone vapor concentrations such as capping 
the borehole or backfilling the excavation. 

If, following the cessation of the excavation activities, or as the result of an emergency, organic 
levels persist above 5 ppm above background 200 feet downwind or half the distance to the 
nearest residential or commercial property from the Exclusion Zone, then the air quality must 
be monitored within 20 feet of the perimeter of the nearest residential or commercial 
structure (20 Foot Zone). 

The Major Vapor Emissions Response Plan will be automatically placed into effect if organic 
vapor concentrations, attributed to excavation or drilling activities conducted at the Enarc-O 
site, exceed 10 ppm in the 20 foot zone for more than 30 minutes. 

3.8.4 Major Vapor Emission Response Plan 

Upon activation, the following activities will be undertaken: 

a. The local police authorities will immediately be contacted by the Safety Officer and 
advised of the situation. 

b. Frequent air monitoring will be conducted at 30 minute intervals within the 20 Foot Zone. 
If two successive readings beiow action levels are measured, air monitoring may be halted 
or modified by the Safety Officer. 

c. The NYSDEC and NYSDOH will be notified within the day the major vapor emission 
occurs. 

d. Site personnel will assist local police authorities as necessary to identify wind direction and 
potentially affected areas that may require excavation. 
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3.8.5 Sample Methods 

3.8.5.1 Integrated Sampling 

The Contractor/Consultant Safety Officer will determine if there is a project specific 
need for integrated sampling and include a detailed sampling plan in the task-specific 
health & safety requirements. 

3.8.5.2 Real Time Sampling 

Real time monitoring will be conducted with a photoionization detector equipped 
with an 11.7 eV lamp or a flame ionization detector as specified in the task-specific 
Health & Safety section (see Section 2.2.3). These instruments are capable of 
detecting the volatile organic chemical compounds identified in Table 1 to an 
approximate lower detection limit of 1 ppm. The OSHA TLV's for the compounds 
listed in Table 1 are at or above the detection limit of the proposed equipment. The 
rapid response of these instruments allows for quick determination of airborne 
concentrations and therefore, subsequent changes in the safety procedures can be 
implemented if needed (See Section 3.8.4). Refer to Section 2.2.3 for frequency of 
environmental monitoring. 

3.8.6 Air Monitoring Equipment 

3.8.6.1 Direct Reading Instruments 

The instruments used for air monitoring activities may include, but are not limited 
to, those listed below. The Contractor/Consultant Safety Officer will make the 
decision as to which instruments must be on a project specific basis. 

o A flame ionization detector (FID) equal or superior to Foxboro organic 
vapor analyzer (OVA) Model 128. 

o A photoionization detector (PID) equal or superior to HNU 101. Due to the 
general contaminant mix at the site the 11.2 eV probe will be utilized during 
site investigations. 

o A combustible gas indicator/oxygen meter equal or superior to MSA Model 
260 or 360. 

Note: During environmental activities, the potential for creating a flammable 
atmosphere will be monitored, (e.g.. prior to confined space entry, initial 
operations with atmospheres having the potential to exceed IDLH.) Please 
refer to Table 2 of this HSP for Action Levels. 

Each instrument must be intrinsically safe where warranted. Each will be calibrated 
and maintained in accordance with the manufacturer's recommendations. Calibration 
records will be maintained in a daily field logbook. 
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J.8.6.2 Integrated Sampling Euuinment/Techniques 

Variable flow, belt mounted personal sampling pumps may be used in conjunction 
with the appropriate sample media to provide exposure estimates where reai time 
analysis is inadequate. The following equipment/techniques may be used: 

o Diffusion or Permeation Type Dosimeters 

o Analysis ot'Sorbents 

3.8.6.3 Specialized Monitoring Equipment and Analyses 

Specialized sampling instruments and analyses (e.g.,H2S monitors, solid sorbents, 
sampling bags) will be used on project sites on an "as needed" basis as determined 
by the site conditions, sampling history at the site, and the type of work to be 
performed. The Contractor/Consultant Safety Officer will determine the need for 
specialized equipment or analyses on a project specific basis and include thorough 
descriptions of sampling plans/procedures and equipment operation and maintenance 
in the task-specific health & safety requirement^. 

3.8.6.4 Spare Monitoring Equipment 

Appropriate spare monitoring equipment will be made available either on the Project 
Site or at a location in the project area, as determined by the Contractor/Consultant 
Safety Officer. The location of spare equipment will be included in the task-specific 
health & safety requirements. Field activities will be suspended if the properly 
calibrated field monitoring instrumentation is not available. 

3.8.7 Record Keening 

A Field Logbook will be maintained by the Contractor/Consultant Site Coordinator. It will 
be updated daily. The entries will include: 

o Task description and date 

o Location of work site 

o Personnel involved: 

- Name 
- Function 
- Level of personal protection (any change in level 

of protection will be recorded at the time of 
implementation) 

o Health and Safety instrumentation calibration: 

- Instrument name (OVA. LEL, etc.) 
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- Serial number 
- Calibration information (i.e. calibration gas) 
- Instrument setting (OVA span set) 
- Time of calibration 

o Meteorological information 

- Type of day (sunny, cloudy, rain, etc.) 
- Wind speed and direction (estimate) 

- Temperature 

o Events of the day in chronological order, 

o Health and safety instrumentation readings 

- Breathing zone concentrations 
- Time 
- Sample concentration with corresponding 

identification number 
o Any unusual occurrences, problems or observations 

o Signature of writer 

Field Logbook Health and Safety entries, data sheets, etc. will be reviewed by the 
Contractor/Consultant Safety Officer on a regular basis. Upon review, each log book will be 
signed to demonstrate that the data has been reviewed and approved. 

3.8.8 Summary of Action Levels 

Project action levels will be determined by the Contractor/Consultant Safety Officer based 
upon site conditions and information and will be presented in the task-specific health & safety 
requirements. The levels defined in Tables 1 and 2 of this HSP will serve as guidelines for 
project action levels. 

3.9 HEAT AND COLD STRESS 

3.9.1 Heat Stress 

Heat stress occurs in several forms. By order of increasing severity, they are: 

1. Heat Rash 
2. Heat Cramps 
3. Heat Exhaustion 
4. Heat Stroke 
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The potential for a worker to develop heat stress is related to the ambient temperature, 
relative humidity, and the nature of the work being performed. The Contractor/Consultant 
Safety Officer must include project specific information on heat stress identification, care and 
prevention procedures in the task-specific health & safety requirements (Section II). 

3.9.2 Cold Stress 

Cold stress, as well as heat stress, occurs in different forms. By order of increasing severity, 
they are: 

1. Trench Foot 
2. Frostbite 
3. Hypothermia 

The potential for a worker to develop cold stress is related to the ambient temperature, wind 
chill, protective clothing, and the nature of the work being performed. The 
Contractor/Consultant Safety Officer must include project specific information on cold stress 
identification, care and prevention procedures in the task-specific health & safety requirements 
(Section II). . 

3.10 DECONTAMINATION 

Personnel and equipment are subject to decontamination procedures when exiting the exclusion 
zone. No contaminated materia! will be removed from the exclusion zone without undergoing 
proper decontamination procedures. 

3.10.1 Personnel Decontamination 

No personal protective equipment will be removed from the exclusion zone without proper 
decontamination or placement in a disposal receptacle. 

Specific personal decontamination procedures must be detailed in the task-specific health & 
safety requirements (Section II). The following are guidelines for developing personnel 
decontamination procedures contained in the task-specific health & safety requirements 
(Section II): 

A. Tools, etc. will be dropped off onto a plastic sheet in the exclusion zone for 
subsequent re-use or decontamination. 

B. The boot wash station will consist of two plastic or metal tubs, two garden sprayers, 
and a boot brush. One sprayer will contain a detergent water mixture, the other will 
contain clean water. 

C. The outer layer of disposable protective clothing will be removed by removing outer 
boots, outer gloves, hood, tape, etc., and placed in a receptacle for disposal. 
Clothing will be removed by "peeling" off while turning it inside-out. This will 
minimize contact with passible contamination on the outer surface. 
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3.10.3 Location of Decontamination Areas 

Decontamination areas for projeot ecjuipment and personnei will be designated by the Enarc-0 
Project Manager by the following guidelines: 

o Each decontamination area will be sited to have access to water and electrical (GFCI 

protected) supplies as necessary for the decontamination process. 

o Access to the decontamination area(s) will be limited and controlled. 

o The specific decontamination area(s) for each project will be clearly defined in the 
task-specific health &. safety requirements. 

VBD:gmc 
H&Sstand\plan.wp 
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ifdk H & A OF NEW YORK 
1fl9 N o r t h Water S t r o o t 

JT^&SJF^. Rochester, New York 14604 
(716) 232-738G 

Project Norm: 

H & A F11 e No. 
H 4 A REP. 

— 

WORK ORDER No. 

ANALYSIS REQUEST FORM 

CHAIN-OF-CUSTODY RECORD 

Laboratory: 

Address: 

CI lent Rep.: 

Sample In format ion 

H & A Sample ID. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 

Laboratory 
ID. 

Sanple 
Date 

Sample 
Time 

Sample 
Depth 

Sample 
Matrix 

Pago o f 

Del I vo ry Oato: 
N2 167 

P r o j e c t Manager: 

F i na l Report Due Oato: 

Turnaround Time: days 

Analysis Requested 

/ / / / / / / 

' 

TOTAL 

Preservative 
pH< 2.0 

HN03 
(N) 

HCI 
( C ) 

H.S04 
( S ) 

pH > 10 

NaOH/ZA 

pH 7 . 0 

4 C 
( T ) 

Sampler Comments/Site Observations 

Sampled and Relinquished Byt 
Signature! 
Company Namst 

Date: Time: 

Sample* Relinquished 
Signaturei 

Byt 

Company Ham: 
Date: T i ro l 

Samples Relinquished Byi 
S lgnahre i 
Company Hami 
Datt i Timet 

Samplee Reoleved By: 
S tana t i r e i 
Ccnpqny Home: 
Date: Time: 

Samples ftealeved By: 
Slgng 
Compa 

ture: 
ny Name: 

Datei Time: 

Samples Reoleved By: 
Signature: 
Compa 
Date: 

ny Hams: 
Tlmox 

Sonpls Conditions 

Custody Seal: I rr taot: 
Cooler Tenp.: C 

Any Brohen Containers T 

Broken Containers 

L le t Type / Saiple Ho. 

Preservation 

No. Of Samples) (H) IC) IS) (Z) (T l 

(List a l l pH nanrennnte aitelds cr i ter ia In ttw Caimsnti Sootlon by H 4 A Ho. / Cant. / pr«e.) 
Garment e: 

1 

o ^ 



H&A OF NEW YORK 

Consulting Geotechnical Engineers 

Geologists and Hydrogeologists 

Project: 

Location: 

Well Nunfcer: 

Date Installed: 

Field Rep: 

Contractor: 

Rig Type: 

Formation Screened: 

DRILLING INFORMATION 

Bit Type Hole Diameter 

(In.) 
End Depth 

(ft.) 

Fluid Type 

PROTECTOR, CASING AND SCREEN RECORD 

Description 

Diameter 

(in.) 

Total 

Length (ft.) 

Top 

(ft.) 

Bottom 

(ft.) 

FILTER PACK AND ANNULAR SPACE SEALS 

DESCRIPTION 

TOP 

(ft.) 

BOTTOM 

(ft.) 

•DEPTH MEASURED FROM GROUND SURFACE. 

EXISTING MONITORING WELL EVALUATION FORH 

File Number: 

Ground El. (NGVO): 

Inner Casing El. (NGVD): 

Outer Casing El. (NGVD): 

DRILLING METHOD 

Method: 

Fluid: 

Was Fluid Analyzed: 

Sampling: Split Spoon: 

Rock Core: 

Types of Tests Performed on Samples: 

CONSTRUCTION MATERIALS 

Primary Casing: 

Protective Casing: 

Screen: 

Casing/Screen Connection: 

Were Materials Decontaminated Prior to 

Installation: 

WELL DEVELOPMENT 

Method: 

Development Time: 

FIELD INSPECTION 

Condition of Protective Casing: 

Condition of Surface Seal: 

Depth to Bottom of Well: 

Depth to Water: 

RECOMMENDATIONS: Sj 
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/CQA 
H A A O F N E W Y O R K G R O U N D W A T E R S A M P L I N G R E C O R D 

iaa N.WATER ST. >AMPLE DATE 
m ^•^^••M % ROCHESTER. N.Y. 14604 PAGE OF | 

RLE NO. NR 

WELL NO. 
DEPTH TO PRODUCT (FT) | 

DEPTH TO WATER (FT) 
PRODUCT THICKNESS (FT) 
DEPTH OF WELL (FT) 
WELL DIAMETTfR (IN) 

WELL VOLUME (GAL) 

PURGING DEVICE 
CONTAINMENT DEVICE 
PUMP RATE (gpm) 
PURGE TIME (MIN) 
GALLONS PURGED 
SAMPLE TIME 

SAMPLING DEVICE 

PUMP DECON. 

BAILER DECON. 

FIELD PARAMETERS 

pH MEASUREMENT 

TURBIDITY (ntu) 

TEMPERATURE (C) 
CONDUCnvrTY (uS) 
DISSOLVED OXYGEN (mg/L) 

REDOX (eH) 

CLIENT: 

I 
| 

i 

PROJECT N A M E : 

I I i 
1 1 1 ! 

I i I i ! 
I 
t 
I 

| 

FIELD METER CALIBRATION 

pH METER 

SPECIFIC CONDUCTANCE 

METER 

CORNING 

CORNING 

SOILTEST 

SOILTEST 

DISSOLVED OXYGEN 

CORNING 

CORNING 

EXTECH 

EXTECH 

REDOX METER 

CORNING 

CORNING 

SERIAL NO. 

5674 

SS6S 

57-905 

57-904 

CAL. 4.0 CAL. 7.0 

| 

CAL. 10.0 

SERIAL NO. 

120016 

120002 

1-35481 /88E 

2-85481/a at 

READING TRUE VALUE 

12.83 mS 

12.88 mS 

W RECOVERY 

12.88 mS | 

12.88 mS 

SERIAL NO 

3612 

H0S2 

CALIBRANT TRUE VALUE <Hi RECOVERY 

SERIAL NO CALIBRANT TRUE VALUE <H> RECOVERY 

CALIBRATION BUFFERS 

EXP. DATE LOT NO. VENDOR 

CALIBRATION SOLUTION 

EXP. DATE LOT NO. VENDOR 

CAUBRATION SOLUTION 

EXP. DATE LOT NO. VENDOR 

CALIBRATION SOLUTION 

EXP. DATE LOT NO. VENDOR 

COMMENTS: 

SIGNATURE: 
CONTAINMENT 

1. DRUMS 2. TANK 3. TANKER TRUCK 4. SEWER DISCHARGE 5. NOT REQUIRED 

DECON PROCEDURES 

1. ALCONOX. POTABLE WATER. Dl WATER 

2. METHANOL. POTABLE WATER. ALCONOX, POTABLE WATER. Dl WATER 

3. STEAM CLEANING 

4. N A - N O T APPLICABLE 

5. N R - N O T REQUIRED 
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A9X H & A OF NEW YORK ROCHESTER 
NEW YORK TEST BORING REPORT 30R1NG NO. 

PROJECT 
CLIENT 

CONTRACTOR 

"EM 
DRIVE 

SAMPLER 
COR: 

EARR; 
DRILLING EQUIPMENT & PROCEDURES 

TYPE 

INSIDE DIAMETER (IN) 

HAMMER WEIGHT (LB) 

HAMMER FALL (IN) 

RIG TYPE 
CASING TYPE 
DRILLING FLUID 
OTHER 

FILE NO. 
SHEET NO. 1 of 
LOCATION 

SURFACE ELEV. 
D A T U M 
START 

FINISH 
DRILLER 

H & A RE? 

OEPTH 

(ft! 

SAMPLE 

ID | NO. 

WELL 

DEPTH 
Iftl 

CONSTR. 

DEPTH/ 
ELEV. 

(ft) 
VISUAL DESCnIPTION AND REMARKS 

F.SLD 
CVA 

h-o 

H 5 

H i o 

h-is 

H 2 0 

1-2S 

WELL CONSTRUCTION DETAILS SAMPLE IDENTIFICATION SUMMARY 

WELL NO.: 
COMPLETION DATE: 
M.P. ELEVATION: 
PROT. CASING: 
WELL MATERIAL: 
WELL DIAMETER: 

SCREEN TYPE: 
SLOT SIZE: 
SCREEN INT.: 
SEAL INT.: 
OTHER: 

SPLIT SPOON 
LINED SPUT SPOON 
SHELBY TUBE 
PISTON SAMPLE 
ROCK CORE 

OVERBURDEN (UN FTJ 

ROCK CORED (LIN FT) 

SAMPLES 

BORING NO. 

/~V 



, , " - • * » H a A OF NEW YORK 
AlsJV ROCHESTER 
' X^*J v NEW YORK TEST BORING REPORT 

BORING NO. 
FILE NO. 
SHEET NO. of 

DEPTH 

mi 

SAMPLE 

ID! NO. 

SPT REC 
(blows/6"), (in 
DRL RATEI / R Q D 

(min/lt) I / 1^) 
DEPTH 

I!;) 

7/ELL 

CONSTfl. 

DEPTH/ 
ELEV. VISUAL DESCRIPTION AND REMARKS 

FIELD 
OVA 

— 25 

— 30 

— 35 

— 40 

— 45 

— 50 

— 55 

— 60 

BORING NO. 
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• H&A Of HEW YORK 

CONSULTING GEQTECHNICAL ENGINEERS 

• GEOLOGISTS AMD HTDRCGEOLOCISTS 

• | | « L L NUMBER: 

— 1 CATS 

• 
! 

f 
T 

TIME 

GROUKDUATER LEVEL MONITORING REPORT 

CRCUND/TCP OF C\SING ELEVATICM: 

ELAPSED 

TIME 

v 

DEPTH OF WATER 

FSOH 

. 

ELEVAT1CH 

CF UATER 

FILE WO. 

FAGE WO. 

REMARKS sr 

\li 



HIA OF NEU YORK 

CONSULTING GEOTECKNICAL ENGINEERS 

GEOLOGISTS AND HTDROCEOLOGISTS 

ORGANIC VAPOR HEASUREMENT F I L E NO. 

PROJECT: 

EXPLORATION N O . : 

DRILLER: 

HiA R E P . : 

DATE OF 

READINGS 

1 

SAMPLE 

NUMBER 

DEPTH OF 

SAMPLE ( I N F T . ) 

METER READING 

( I N PPH) 

INSTRUMENT REMARKS 

• 

m 



H & A O F N E W Y O R K 

MONITORING WELL DEVELOPMENT AND PERMEABILTY TESTING REPORT 

PROJECT: 

LOCATION^ 

CLIENT: FILE NO.: 

WELL NO.: 

H&A REP.: 

1NTALLAT10N DATE CONSTRUCTED WELL DEPTH 

ESTIM. VOLUME FLUID LOST DURING DRILLING GAL. 

ESTIM. VOLUME FLUID LOST DURING W.P. TEST GAL 

FT. 
DEPTHS MEASURED FROM: 

DEVELOPMENT 

DATE 
OEPTH TO WATER(FT.) 

BEFORE) AFTER 
DEPTH TO BOTTOM(FT.) 

BEFORE AFTER 
VOL. 

REMOVED REMARKS, METHOD. ETC. 

PERMEABILITY TESTING 
TEST NO. 1 DATE 
H&A REP. 

STATIC WATER LEVEL 

{DEPTH IN FT.) TEST NO. 2 DATE 
H&A REP. 

STATIC WATER LEVEL 

(DEPTH IN R.J 

TIME ELAPSED TIME DEPTH TO WATER TIME ELAPSED TIME DEPTH TO WATER 

COMPUTED K1 COMPUTED K2 

REMARKS l&S 
FUUiUlSC\DEVP€RM 
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5 

O 

U-

a 

H 4 A 0 F NEW YORK 
30CHESTEH. NEW YORK 

PI IMP T F ^ T HATA CUCTT B 

PRn.IFf.T-

CLIENT'. 

CONTRACTOR 

BOTTOM OF W E L L / P l E Z ^ u c " r r o PHINT F; FvaTinw: 

DESCRIPTION OF AOUIFE s • 

WELL NO. 

* REFERENCE MEASURING POIN 

REFERENCE MEASURING POIN 

DATE TIME 

£ f _ ^ 
rw/\ 

T Fr FVATIftW 

ELAPSED 
TIME FROM 
START OF 
PUMPING 

(MIN) 

OEPTH * 
TO 

WATER LEVEL 

( F T ) 

WATER 
LEVEL 

ELEVATION 

/ 

DRAWDOWN 

(FT) 

READ 
BY 

p 7 /nw ^ n T F ^ T - N O -

FN F wn 

^HFFT WD 

LOCATION COOROI 

H F 

•JATES: 

GROUND SURFACE ELEVATION: 

ELEVATION DATUM: 

STATIC WATER LEVEL: 

D€PTH BELOW GRD 

ELEVATION: 

LD. NO. OF 
MEASURING 

DEVICE 

Si 'OFarp , CT 

COMMENTS 

• 

/ ^ 
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FORM I20C AUG. A3 

HALEY a ALORICH, INC. P U M P T F S T W A T F R 1 FV/FI R F P n V F R Y nATA c u r r r r 

pan \FCT-

n IFNT-

r n N T R A r r n n -

STATIC WATER LEVEL: 

HFPTH RFtnw r.Rnnwn ^iRFArF- FT 

Fl F^ATION-

DATE TIME 

L 
ELAPSED TIME 
FROM START 
OF PUMPING 

(MIN) 

i 
ELAPSED TIME 
SINCE PUMPING 

STOPPED 
(MIN) 

RATIO 
t / t ' 
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Material Safety Data Sheets 
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i*jJA)a^ I -L75--W U.S. DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 

MATERIAL SAFETY DATA SHEET 

OMg No. ««.«1J»7 

£ 
,, Required under USOL Safety and Health Regulation* for Ship Repairing, 

Shipbuilding and Shopbreaking (29 CFR 1915, 1916, 1917) 

SECTION I 
MANUFACTURER'S NAME 

Metal Parts FroGassing Coapny,Inc« 
EMERGENCY TELEPHONE NO. 

"•201-589-53X4 
AQO.se.ss (%um£er, Street, Gty, Stale, and ZIP Code tt, Street, Gty, Stele, and ZJJ* Code) 

ancv Street. Newark. H.J. Q7105 
CHE U lCAL NAME AND t V N O N V U t 

t'f-

CHEMICAL FAMILY 
sttt'wra.'ans 

F O R M U L A 

.^-SECTION II - HAZARDOUS INGREDIENTS . 
P A I N T S , * RESEBVATIVES, * SOLVENTS 

PIGMENTS' '•-'•:*.' •'.'•'•'•' 

C A T A L Y S T " 

VEHICLE 

WQME 
SOLVENTS 

ADOIT IVES ' . . . 

OTHERS 

% T L V 
fUnltil A L L O Y S A N D M E T A L L I C COATINGS • -

BASE M E T A L 

A L L O Y S 

M E T A L L I C COATINOS "" 

HOME FILLER M E T A L «•»**•«• 
PLUS C O A T I N G OR CORE F L U X 

OTHERS 

H A Z A R D O U S M I X T U R E S OF OTHER L IQUIDS, SOLIDS. O R GASES 

. ' . ' ^ •_ . , : :., iu -W....(.- i- ., . , 

NONE ' C ' • ' ' 
. - • • • • - • 

• . . . i 

% 

V 

T L V 
(Unio) 

• 
* • * 

T L V 
4 U » u J 

SECTION III - PHYSICAL DATA 
BOlLINf i POINT ( * f ) 

VAW3R P8CSSURE Ipffl H j . ) 
1 ' - ' - " U 1 i. 

VAP<JR pENSlTYfAJR*)} 
— — i I.I III m p , T < r 

* O L U » i L | T Y l # l | | W t T « | - SOP4 

SPECIFIC G R A V I T Y ( H j O M ) 

PERCENT, V O L A T I L E 
• Y V O L U M E j%) 

E V A P O R A T I O N R A T E 

APPEARANCE A N p ODOR 

• f f ^ •r 
slight ye; 
I • • I F " • 1 » i 

iowisb w^i ts—sl ight f a t t y sael l 
I • " w 

SECTION IV .. FIRE AND EXPLOSION HAZARD DATA * 
FL**h ?0)NT i¥f»»>M uiftt '•:*•• : . ' • 

none 
f L A M M A » L E L I M I T S Lai 

L V J I N G M I S H I N ^ ME04A . . " * " | ' I . 1 ^ r , , • • 

SPECIAL F IRE Fl f tHTING PROCEDURES . ! ' \ \ l \ - ' 

• - v 

U*» 

V.'.v. 
; - ! • ~ 

. \1 
UNUSUAL F IRE AND EXPLOSION H A 2 A R O S ' ~ ; — — — — — 

L DflMdery' 

PAGE (1) (Continued on raveru tide) Form OSHA-20 / 1 , 
R». M«y JJ J QC I 

http://AQO.se.ss
file:////l/


ruRLSHQLD LIMIT VALUE 

LFFtCTSOf OVEREXPOSURE 

••• SECTION V • HEALTH HA-

sneesing 

.RO DATA 
• 

CMERGE.NCY AND FIRST AID PROCEDURES 
blow t h e n o s e 

a dry prvwrinr 

: SECTION VI - REACTIVITY DATA 

STABILITY UNSTABLE 

STABLE X 

CONDITIONS TO AVOIO 

I N C O M P A T A B I L I T Y (Matcriali to avoid) 

HAtAHppuinffcnypQALTlOJi-PRODUCTS s o a p 

rtAZAHOOUS 
POLYMERIZATION , 

MAY OCCUR 

WILL NOT OCCUR X 

CONOITIONS TO AVOID 

dropping t o create dust 
.. 
—. 

— 

SECTION VII - SPILL OR LEAK PROCEDURES 
STEPS TO BE T Art EM in CASE MATERIAL l& RELEASED OR SPILLED 

gye«p 

WASTE DISPOSAL METHOD. 
lnd f i l l 

SECTION Vlll - SPECIAL PROTECTION INFORMATION 

ORATORY PROTECTIONS/,,^ fc l f d u 8 t ^ c r e a t e d 

VENTILATION LOCAL EXHAUST sufficient 
MECHANICAL (CtnttaiJ 

SKOAL. 

OTHER 

PROTECTIVE 0LOVES . _ _ _ - _ _ - _ _ , EYE PROTECTION 

M t M c e 5 M r y 1 n h J „ n e from dust 
OTHER PROTECTIVE EQLHBM^NT . 

Torn nlW-IT-inw 

i.vcav SECTION IX - SPECIAL PRECAUTIONS 
PRECAUTIONS TO BE TAKEN IN HANOLING ANO STORING 

dry s torage 

OTHER PRECAUTIONS 

)i '• } 

PAGE (2) 
KPO t XI-140 

Form OSHA-20 
RfV. May 7 ] 



M A T E R I A L S A F E T Y p / \ ~r A S l-H E: FH T 

P R E C I S I O N F I N I S H I N G , I N C . EMERGENCY TELEPHONE NO. 
BOX 2 7 2 ( 2 1 5 ) 2 5 7 - 5 8 6 2. . . 
S E L L E R S V I L L E , . PA 1 8 9 6 0 

SECTION 01 - IDENTIFICATION 

Produc t Name! / " Chem 
Produc t Type: Sbras ive v i b r a t o r y and tumbl ing* compound 
DOT Hazard C l a s s ! Nat r e g u l a t e d 

SECTION 02 - HAZARDOUS INGREDIENTS 

Chemical Name CAS » Hazard 

Silica 5-10'/. 7631-96-9 TLV = ifl-*s4ft3— 
'/. Reipirabla 5102+2 

This product is dedusted and normally used in wet processing eliminating the 
hazard. 

SECTION 03 - PHYSICAL DATA 

Appearance and Odor * Off white to light gray, odorless powder 
pH: IV. solution = 9.3 
Specific Gravity: Not determined 
Solubility in Water! 20V. 
Percent Volatile at 70° F: 0V. 

SECTION 04 - FIRE AND EXPLOSION HAZARD DATA 

Flash Point: >212° F 
Extinguishing Media: Carbon dia:< ide or chemical foam 
Special Fire Fighting Procedures: Wear NIOSH approved self-contained 

breathing apparatus with a full face shield. 
Unusual Fire and Explosion Hazards: May release oxides of carbon and nitrogen 

SECTION 05 - HEALTH AND FIRST AID 

ACUTE AND CHRONIC HEALTH EFFECTS AND EFFECTS OF OVEREXPOSURE: 

Inhalation! (Dust) Uill irritate mucous membranes* eyes, and respiratory 
tract. Exposure to dust in excess of TLV for extended periods my 
lead to silicosis. 

Ingestion: Ingestion effects not known. Slightly toxic. 
Skin! May irritate skin. 
Eye: May irritate skin. 



EMERGENCY AND F̂ IRST AID PROCEDURES: 

Inhalations Remove from exposure. Obtain medical assistance. 
Ingestion* Obtain medical assistance. • . . _ ' . 
Gk in: Wash with copius water. Obtain medical attention i f: irritation 

persists. 
Eye: Wash with copius water. Obtain medical attention if irritation 

persists. 

SECTION 06 - CORROSIVITY AND REACTIVITY DATA 

Stability: Stable 
Incompatability: Acids 
Decomposition Products: Oxides of carbon and nitrogen 
Polymerization: Will not occur. 

SECTION 07 - STORAGE. HANDLING AND USE PROCEDURES 

Normal Storage and Handling: Normal warehouse procedures 
Normal Use: Normally used wet as 10% solution in vibratory 

and tumbling equipment. Normal use does not 
present respiratory or ingestion hazard. 

Steps to he taken in case of leaks or spills! Sweep up material with normal 
protection for TLV. 

Waste Disposal Method: Dispose of in accordance with applicable 

federali state* and local laws. 

SECTION 08 - PERSONAL PROTECTION INFORMATION 

Respiratory Protection: In dusty conditions* use NIOSH approved dust 
respirator. 

Ventilation: Under normal use, none required. 
Protective Gloves: Rubber impervious type. 
Eye Protection: Chemical splash goggles. 
Personal Hygiene: Use goad personal hygiene practices. Wash hands 

before eating* drinking* smoking or using toilet 
facilities. Promptly remove soiled clothing and 
wash thoroughly before reuse. 

Measures to be taken during repair and maintenance of contaminated equipment 
that has been in contact with this material: See Sections 07 and 0B. 

SECTION 09 - SPECIAL PRECAUTIONS 

Precautions to be taken in handling and storage: See Sections 07 and 09. 

FOR COMPANY USE 

The information and recommendations set forth herein are taken from sources believed to be accurate as of the 
date hereof! however) Precision Finishing) Inc. makes no warranty with respect to the accuracy of the 
information or the suitability of the recommendations) and assumes no liability to any user thereof. 

Prepared by: William S. Walker Rev. 0 November 15* 19S5 
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, ..''-.zr-.zalan cf OAKh'E 

-'LCTS, INC. is prohibit 

U.S. DEPARTMENT OF LABOR 
1 Occupational Safety and Health Administration 

Form Approveo 
OUa No. 44-R13S7 

JPTERIAL SAFETY DATA SHEET 
Required under USDL Safety and Health Regulations for Ship Repairing, 

Shipbuilding, and Shipbreaking (29 CPR 1915, 1916, 1917) 

SECTION 1 
MANUFACTURER'S NAME 

OAKITE PRODUCTS 
ADDRESS (Number, Street, City, State, and ZIP Code) 

SO V ^ I I P V Road, 

INC. 
EMERGENCY TELEPHONE NO. 

201-464-6900 

T W I - P I P V I T M p h r q M P V . T p r f l n v 0 7 0 ? ? 
CHEMICAL NAME A N D SYNONYMS 

CHEMICAL FAMILY . . . 

Acid 

T R A D E N A M E A N D SYNONYMS 

n n k i f e FM IRA •• ^w-^^-i iaa2.1r '^: i 
FORMULA „ ^ ^ 

Proprietary 

SECTION II • HAZARDOUS INGREDIENTS 

PAINTS. PRESERVATIVES, & SOLVENTS 

PIGMENTS 

CATALYST 

VEHICLE 

SOLVENTS 

| ADDITIVES 

JTHEBS 

X 
T L V 

(Units) 
A L L O Y S A N D M E T A L L I C COATINGS 

8ASE M E T A L 

ALLOYS 

METALL IC COATINGS 

FILLER M E T A L 
PLUS COATING OH CORE FLUX 

OTHERS 

HAZARDOUS MIXTURES OF OTHER LIOUIOS, SOLIDS, OR GASES 

Oxal ic ac id 

.Sodium b i s u l f a t e 

. 

% 

% 

5 

90 

T L V 
(Un iu t 

TLV 
(Uniu) 

1 nc/> 
NOt 
psrahl 

3 

lshec' 

SECTION l l | • PHYSICAL DATA 

BOILING POINT (°F.) 

VAPOR PRESSURE (mm Hg.) 

VAPOR DENSITY (AIR"1) 

SOLUBILITY IN WATER 

>T/A 

N/A 

N/A 

Moderate 

SPECIFIC G R A V I T Y ( H 2 O M > „ . . , . . . - >, , 
3 P.ulk d e n s i t y 10.0 ///rca 

PERCENT, V O L A T I L E 
SY VOLUME <S) 

EVAPORATION RATE 
( - 1 | 

pH @ 1 to 4 o z / g a l . 

M/A 

N/A 

l .Ocol.5 

APPEARANCE AND oooRTnn to dark brown nowder: a c r i d odor. 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
KLASH POINT (M«m00 U»d) 

None. 
F L A M M A 8 L E L IMITS 

M/A 
Lai Uai 

t x T i N G U l S H I N G MEOIA 
Will not burn or support combustion. 

^ K C I A L FIRE FIGHTING PROCEDURES 
Firemen should wear standard protective qj-pthjnp; gnd 

uae adequate respiratory protection. 
UNUSUAL FIRE AND EXPLOSION HAZARDS 

Unknown. 

HAGE (11 53-AC-116 
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aKice rM 184 

SECTION V - HEALTH HAZARD DATA r THRESHOLO L IMIT V A L U E 
Mixture: unknown. See Section It. 

EFFECTS OF OVEREXPOSURE 

ji.tact-a.-icU -dry—powder ma-y--oauG6 bu-gna-of-ey&sH-ftfitJ—e-aug-ea-l'rr-irt.st" •on- o-r-gkin. Direct contact with solutions causes burns of eyes and skin. Inhalation of hii-ir-g. mnv-^mq^ "<rr1 ration "*• wcons nep^ran^s. 
EMERGENCY AND FIRST A I D PROCEDURES 

Immediately flush skin or eves with plenty of water for at least 15 minutes. F or 
eves, cet medical a t tent ion. Remove contaminated clothing and shoes and v/ash 

before reuse. For inhalation,, remove from exposure. 

SECTION VI - REACTIVITY DATA 
STABILITY 

UNSTABLE 

STABLE X 

CONDITIONS TO AVOlO . . . . 

INCOMPATABILITY (Materials to avoid) 
A l k a l i n e m a t e r i a l s , m a t e r i a l s c o n t a i n i n g c h l o r i n e . 

MAZAROOUS DECOMPOSITION PRODUCTS 
ITien heated t o decomoos i t ion . nav v i e l d ox ides o f s u l f u r and o ther fumes. 

MAZAROOUS 
POLYMERIZATION 

M A Y OCCUR 

W I L L NOT OCCUR X 

CONDITIONS T O A V O I D , 
N/A 

' • ' - . . - • - • . . — - - - • , . — - . — . r , — — , . . . . . . . . • — — , . . . , . , . , , • • - - - - . • • , . . ! , . - , • • • - — • - - . • -

SECTION VII - SPILL OR LEAK PROCEDURES I STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

g"PPp up dry prmH^r. Tn ,-iny M Q P | f inch nrori t-Hl-h nl^nt-y nf wafer >i^"-^M Z&. 

remaining traces with soda ash or lime and flush again. 

WASTE DISPOSAL METHOD 
> > i r r , i H z e w i t h flllral-fni* m n r p r l i t . dilutn ^nd d-f,gr_hnrt>p . -^rnrd-fnrr t n f p . d p r . i l 

s ta te and local regulations. 

SECTION VIII . SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (Specify type) 
M/A 

VENTILATION LOCAL EXHAUST 
Provide adeauate ventilatior 

PROTECTIVE GLOVES 

MECHANICAL (Generai) Vlhen used i n a c losed 
harrM. prmr-Mp gn-frahlp vpnMnr* f-n n IT 

Rubber 

SPECIAL 

OTHER 

ntfr fnr "as rr>]paa&, 
EYE PROTECTION 

S a f e t y pof*gles 
OTHER PROTECTIVE EQUIPMENT 

Apron and/or other su i table protective clothing: face shield if necessary. 

SECTION IX - SPECIAL PflECAUTIpl\|S 
PRECAUTIONS TO 0E TAKEN I N H A N p L I N G AND STORING 
Avoid contact with eyes, akin, and clothing. Wash thoroughly after handling. 

.Wold breathing fumes. Suitable for general indoor storage in a dry area. Keep 
OTHER PRECAUTIONS 
c o n t a i n e r c l o s e t ] w h m nnr, -fn I I<*P. o 
PAGE 121 
CPO 930.940 

Form OSHA-20 
R«*. May 72 

http://ji.tact-a.-icU
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OAKITE 

LISTED N Y S E . . . OKT 

H E M . C A L P R O D U C T S F O R I N D U S T R I A L C L E A N . N Q A N D M E T A L T R E A T I N G 
P R O P R I E T A R Y CI 

TWX 710-984-5459 
TEL. (201) 464-6900 

O A K I T E P R O D U C T S . I N C . 
GENERAL OFFICES: 50 VALLEY ROAD, BERKELEY HEIGHTS, N.J. 0 7 9 2 2 

December 5 , 1984 
ID //0165464 

ENARC-0 MACHINE PRODUCTS 
P. 0. Box 152 
Honeoye Falls, NY 14472 

ATTN: MR. GUY BALL 

Gentlemen: 

You recently requested various information as listed below: 

Information Requested: Telephone on 12/4/84 

Item(s) Requested: MATERIAL SAFETY DATA SHEET 

For: Oakite FM-184 

We trust this information will meet with your requirements. Please contact 

us, if we can be pf further assistance, 

Very truly yours, 

OAKITE PRODUCTS, INC. 

QhuM 
£/john H. Seitz, Manager 
Safety & Regulatory Affairs 

JHS:mk 
CST: 

ENCL: 

S. Schaeffer 

ANNIVERSARY. . . 1909-1984 

*D 



F.13057R1-679 

QAKITE PRODUCT PROFILE 
TECHNICAL DATA 

wmmaammmmmmmmmmmmmKmMBm 
OAKITE FM 1 8 4 : Powdered ac id ic c o m p o u n d for barrel 

f i n i sh ing , debu r r i ng and desca l ing s tee l , 
- - - - - - s ta in less s tee l , brass and copper 

PRIMARY APPLICATION 

Oakite FM 184 is a powdered acidic compound that wil l quickly and effectively do these four distinct 
barrel finishing jobs: (1) remove heat scale and discolorations from steel parts; (2) brighten brass or 
copper, wi th or wi thout media; (31 deburr brass, copper, steel or stainless steel; (4) restore color to 
steel darkened by alkaline deburring treatment. And once it has done the job, Oakite FM 184 is easily 
rinsed away, leaves no film or residue. Inhibited to prevent excessive attack on metals, the fast-acting 
acidic compound has none of the disadvantages of raw acids. 

CHEMICAL CHARACTERISTICS 

chemical composition . . . mixture of organic and inorganic 
acids w i t h an inhibitor 

physical form as received: tan to dark brown powder 
as used: light brown solution 

odor acrid 
bulkdensity 1 2 0 0 g/C (10 .0 lbs/gal) 
hygroscopic tendency none 
foaming tendency low 
recommended diluent water 
maximum solubility 45 g/f at 21 °C ; 75 g/( at 7 7 ° C 

(6 oz/gal at 7 0 ° F ; 10 oz/gal at 170°F) 
behavior in hard water no effect 
rinsability good 
biodegradable surfactants non-surfactant material 
phosphate-free yes 
normal working concentrations •. 7.5 to 3 0 git U to 4 oz/gal) of water 
normal working concentrations room temperatures—10° to 3 8 ° C ( 5 0 ° to 100°F1 
pH at working concentrations 1.0 to 1.5 at 21 °C (70°F) 
effect of working solutions on metal rate of metal loss from 4-hour immersion in 

Oakite FM 184 , 3 0 g/f (4 oz/gal) of water, 
21 °C {70°F ) , projected for one year is as 
fol lows: 

metal (alloy) mm/yr in/yr 

brass 0 .05 0 . 0 0 2 
stainless steel 0 .05 0 . 0 0 2 
steel 0 .08 0 .003 
copper 0 .08 0 . 0 0 3 
aluminum 7.21 0 . 2 8 4 
zinc 9 .55 0 . 3 7 6 
magnesium 1 2 . 7 0 0 . 5 0 0 

OAKITE PRODUCTS. INC.. 50 VALLEY ROAD, BERKELEY HEIGHTS. N. J. 07922 
OAKITE PRODUCTS OF CANADA, LTD.. 115 EAST DR., BRAMALEA. ONT. L6T 1B7 
Subsidiaries and Distributors World-wide Cable: OAKITE. BerkeleyHeights 
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APPENDIX E 

PROCEDURE FOR GROUNDWATER QUALITY SAMPLING 

INTRODUCTION 

This section provides detailed procedures to be followed during ail groundwater sampling 
activities at the Enarc-O Machine Products. Inc. facility. These activities are divided into two 
groups to be performed at different times during the project: 

o Sampling of residential and existing monitoring wells, and site supply well. 

o Sampling of newly installed monitoring wells. 

Sampling activities for both groups will take more than one day. During the first day of 
groundwater sampling certain pre-sampling activities will be performed. 

• PRE-SAMPLING ACTIVITIES 

Well Maintenance Check 

Prior to sampling, a routine inspection of the condition of the protective casing (if 
present) and surface seal will be performed. The protective casing will be inspected for 
the integrity of the locking cap and the surface seal. In addition each temporary 
groundwater sampling point will be checked for any other signs of damage or inadvertent 
entry. Observations of any irregularities will be noted on the groundwater sampling record 
(attached) as well as the temporary groundwater sampling point number, date and time. 
The residential wells will be evaluated during the field reconnaissance activities of Section 
4.2. 

Air Monitoring 

In order to provide workers with the proper respiratory protection for sampling, air 
monitoring in the breathing zone and immediately over the well head will be performed 
immediately after the initial uncapping. Health and safety procedures that are appropriate 
to the ambient air conditions will be implemented. Readings for both the breathing zone 
and well head will be recorded on the groundwater sampling record. The Health and 
Safety Plan for this work (Appendix B) defines respiratory protection action levels, and a 
description of the proper air monitoring equipment. 

Water Level Measurements 

A complete round of water level measurements will be taken from wells in the two groups 
before sampling. If possible, the water levels will be taken during a single day and within 
the shortest possible time period. 

E-l 



The depth to groundwater will be measured with an electronic depth-indicating sounder. 
The probe will be lowered into the temporary groundwater sampling point until the meter 
indicates water is reached. The probe will be raised above the water level and slowly 
lowered again until water is indicated. The cable will be held against the side of the inner 
protective casing at the point designated for water level measurements and a depth 
reading taken. 

This procedure will be followed three times or until a consistent value is obtained. The 
value will be recorded to the nearest 0.01 feet in the groundwater level monitoring report 
(attached). The probe will be raised to the surface and together with the amount of cable 
that was wetted in the temporary groundsvater sampling point, will be decontaminated with 
an alconox wash and distilled water rinse. 

WELL EVACUATION 

1. The well will be purged by a combination of bailing and/or pumping. The dedicated 
bailer (disposable or teflon) will be attached to a polypropylene or nylon line and the well 
bailed until 3 well volumes are removed from the well, or until the well is dry. 

2. The evacuated water will be directed to a 5-gallon carboy, 55-ga!lon drum or other 
appropriate container. Observations on the flow rate, rate of recovery and other 
pertinent observations will be recorded on the groundwater sampling record. 

3. When well evacuation is complete, the pump (if used) will be withdrawn from the well 
and decontaminated. 

4. Groundwater quality samples will be obtained after evacuation of the well. Samples will 
be taken within three hours of well evacuation if sufficient volume is present. 

5. A polypropylene or nylon line will be attached to a dedicated bailer equipped with a 
bottom check ball. The bailer will be lowered to the middle of the open interval of the 
well or. if little water is in the well, to within one foot of the bottom of the well. Care 
will be taken in slowly lowering the bailer into the water so as not to agitate the water 
unnecessarily. The bailer will then be raised to the surface. The appropriate sample vials 
will be tilied slowly to avoid sample aeration, and field parameter measurements 
conducted as described in a subsequent section. Bailers will be discarded (if disposable) 
or will be decontaminated (if teflon) after each use in accordance with the 
decontamination procedures described in this appendix. 

FIELD MEASUREMENTS 

A portion of the groundwater collected during the sampling procedures will be subjected to the 
field tests of pH. temperature, and specific electrical conductance. Tests for field parameters will 
be conducted after all sample containers have been filled. Groundwater for these tests will be 
collected in a glass container with a minimum volume of 125 milliliters. 

E-2 



Temperature will be taken first and measured with a thermometer to the nearest tenth of a 
decree and the value recorded on the groundwater sampling record. The thermometer will be 
rinsed with deionized water and stored in a plastic carrying case for transport to other sampling 
locations. 

The specific electrical conductance will be measured using a conductivity probe. The probe will 
be placed in the sample, readings taken and then recorded on the groundwater sampling record. 
The probe will be decontaminated between samples with a dcionized water rinse and placed in a 
field carrying case. 

The pH will be measured with a pH meter that is calibrated daily with appropriate standards. 
The clean probe will be inserted into the sample container and the readings recorded on the 
groundwater sampling record to the nearest 0.1 pH unit. The probe will be rinsed with deionized 
water and inserted into its own carrying case. 

EQUIPMENT DECONTAMINATION 

All of the sampling equipment will he decontaminated between sampling events using the 
following procedure: 

1. An initial Alconox or equivalent detergent wash. 

2. Clean water rinse. 

3. Distilled/deionized water rinse. 

6. Air dry 

Decontamination wastewaters will be containerized in 55-gallon drums. 

DUPLICATE. TRIP AND FIELD BLANKS 

Duplicate Samples 

Duplicate samples will be collected at the same time and location as field samples and 
will be collected at a frequency of one per matrix/method per day or 10 percent of the 
total analyses. The samples will be used to assess precision including variability caused by 
the laboratory analysis and the sample collection procedure. Duplicates will be collected 
in immediate succession using identical sampling techniques, sample storage. 
transportation and analysis. Duplicates will be evenly split from the same bailer load and 
equally proportioned into each receptacle for the split duplicate. Sample containers will 
be labelled such that laboratory personnel are not aware that they are analyzing duplicate 
samples. 

ji/D 



Equipment Blanks 

Equipment blanks are intended to assess the potential introduction of contamination 
during sample collection, handling and analysis and will be obtained in a fashion that 
approximates sampling procedures used in the field. Distilled/deionized water will be 
poured into randomly selected decontaminated bailers and non-dedicated pumps that are 
used for monitoring well sampling and collected in appropriate containers. The samples 
will be handled and transported as all other groundwater samples. Field blanks will be 
collected at a frequency of 5 percent of the total samples or at least one per week or one 
per sample shipment. 

Trip Blanks 

Trip blanks are intended to assess the potential introduction of contamination during 
round trip sample handling and transport from the laboratory to the field. A trip blank 
sample will be obtained from the contract laboratory for each sampling event and will be 
stored in the sample collection cooler during the daily sampling activities. The trip blank 
will return to the laboratory with the groundwater samples. The trip blanks consist of 
distilled/deionized water placed in two 40 ml borosilicate glass vials. One trip blank will 
be analyzed for each sample shipment for volatiles analysis. 

SAMPLE CONTAINERS. PRESERVATION METHODS. HOLDING TIME AND 
FILTERING 

The types of containers, preservation methods and holding times for the various laboratory 
analyses are presented in Table 2. Holding times will be measured from verified time of sample 
receipt (VTSR) by the contract laboratory. 

SAMPLE LABELS 

Sample labels will be placed on all samples and will contain the following information: 

o Date and time of collection 
o Sample location 
o Sample number 
o Analysis to be performed 
o Sampler's name 

GROUNDWATER SAMPLING RECORD 

The Groundwater Sampling Record form Appendix C used during sampling procedures will 
include the following information: 

o Well number 
o Static water level (depth to water) 
o Depth to bottom of the well 
o Calculated well volume 
o Actual evacuation volume 
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o Date and time 
o Analyses to be performed 
o Preservation method 
o Fieid meter calibration information 
o General remarks (weather conditions, etc.) 
o Sample temperature. pH and specific conductivity 

All entries will be made in black indelible ink and will be written legibly. Entry errors will be 
crossed out with a single line, dated and initialed by the person making the correction. 
Groundwater sampling records will be reviewed by the Data Management Coordinator on a daily 
basis. 

SAMPLE CUSTODY 

A chain-of-custody form Appendix C will be completed after sample collection. The 
chain-of-custody forms will accompany the samples to the laboratory at the end of each day. A 
sample transfer will be completed when the sampling team relinquishes the samples to laboratory 
personnel by signing the chain-of-custody form. 

VBD:gmc 
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APPENDIX F 

SOIL GAS PROCEDURE 

Analysis of soil gas can be used to quickly detect volatile organic compounds (VOCs) present 
below the ground surface. Soil gas surveys typically involve advancing a hollow soil probe several 
feet below ground surface, withdrawing air from the soil pore-space, and analyzing the air 
samples by gas chromatography. The soil gas method provides rapid information relative to the 
location and relative intensity of VOCs present in the soil and/or groundwater at a site. 

Sample Collection Technique 

Two different probe systems can be used to obtain soil gas samples. A manual slide-hammer 
probe can be used for shallow soil gas sampling to depths of approximately 4 ft. An electric 
hammer-driven system can be used for advancing soil probes to depths of approximately 15 ft. 
depending on soil conditions. For sampling below concrete floor slabs or asphalt pavement, pilot 
holes are drilled to penetrate the surface slab using an electric rotary-hammer drill and an 18-in. 
long*by 1-in. diameter carbide drill bit. The soil probe is then advanced through the pilot hole. 

• The manually emplaced soil probe consists of a weighted 40 or 52-in. long steel plunger 
bar and 40 or 52-in. long, 0.37-in. O.D. hollow stainless steel sampling tubes. Each 
sampling tube has eight 1/8-in. diameter perforations in its lowermost six inches to allow 
intake of soil vapor. The steel plunger bar is advanced into the ground using a weighted 
slide-hammer to create a sample hole into which the sampling tube is inserted. 

• The electric hammer-driven soil probe system consists of a Bosch Model 11209 
electrically powered 27.5 lb. rotary-hammer, and a K-V Systems, Inc. soil probe. The K-
V probe includes a steel drive head attachment. 3.0 ft. long by 7/8-in. O.D. hollow 
hardened chrome-steel tube sections, a detachable 6-in. long by 7/8-in. O.D. slotted intake 
section, and a solid conical tip. The probe sections are threaded together and driven with 
the rotary-hammer to specific depths in the soil. 

Moist bentonite ciay is packed around the soil probe at the ground surface to seal off the sample 
hole from any influx of atmosphere air during sample collection. Once emplaced, the soil probe 
is connected with 1/8-in. O.D. teflon tubing (dedicated for each hole) to a battery operated air 
pump, and the sample hole is purged of approximately 0.5 L of soil gas. A variable-area 
flowmeter is connected to the pump outlet to verity and measure the soil gas flow rate. Typical 
purge times are on the order of 30 seconds at pumping rates of approximately 1 to 2 L per 
minute. A total organic vapor reading is measured and recorded from the pump effluent using a 
Foxboro Organic Vapor Analyzer or an Hnu photoionizing organic vapor meter. 

Soil gas sample collection is accomplished by connecting a labeled Tedlar airbag to the teflon 
tubing. The Tedlar bag is enclosed in an airtight canister and a hand pump is used to evacuate 
the canister thus drawing a vacuum. The vacuum pressure causes soil gas to flow into and inflate 
the Tedlar bag. Once the airbag is inflated, it is retrieved from the vacuum canister, the airbag 



inlet valve is closed, and the airbag sample is transported to an on-site gas chromatograph (GC) 
for immediate analysis. This sampling method avoids possible sample cross-contamination by 
eliminating the air pump from the sampling loop. 

Prohe Decontamination 

The soil vapor sampling probes area disassembled and cleaned between use at each sampling 
location as follows: 

• washed with low phosphate detergent 

• rinsed with potable water 

• rinsed with dilute methanol 

• rinsed with distilled water 

• thoroughly dried 

Sample Analysis 

Samples are analyzed on a Hewlett-Packard 5890 Scries II GC equipped with a 30 meter DB-5 
megabore capillary column (0.53-mm I.D., 1.5-micrometer film thickness) and a flame ionization 
detector (FID). 

Samples will be introduced into the GC by direct injection using a 250 ul Hamilton Gastight 
syringe with teflon Lever-lock needle attachments. Smaller volume fixed-needle gastight syringes 
may be used for samples containing high concentrations of VOCs, if required. Subsampies will 
be withdrawn from the septum valve on the Tedlar airbags using the gastight syringe and 
manually injected into the GC. Anticipated injection volumes will be on the order of 100 ul or 
smaller, depending on VOC concentrations encountered. 

Reference standards for this investigation are presented in Table 4. 

Other site specific compounds may also be included. 

The vapor phase calibration gas will be prepared from reference grade chemicals in their pure 
liquid form. The calibrant standards are mixed by injecting microliter volumes of each neat 
chemical into a Tekmar 2.0 L static dilution bottle tilled with ultra-pure carrier (UPC) grade air. 
Calibrant concentrations are then calculated in terms of micrograms per liter (ug/L) of 
compound in air and in terms of parts per million by molar volume (ppmv). 

Instrument calibration is accomplished on a 3-point calibration curve for each of the target 
analytes. The GC operator makes small, intermediate, and large injections of the calibration 
mixture and stores each calibration level on the GC integrator. A point-to-point calibration fit is 
used for each of the compounds. Detector linearity is monitored by the response factors for 
each compound in terms of nanograms per peak area on each calibration level. 
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Calibration ranges tor the target compounds are anticipated to be on the order ot the values 
listed below, using 1.2-dichlorocthane as an example. 

CAL1 CAL2 CAL3 

Nanograms on-column 10 100 1000 

ppmv 2.47 24.7 247 

Compounds detected in the sample analyses are calculated and reported in both ug/L and in 
ppmv (molar volume) as referenced to the vapor-phase calibrant standard. Estimated detection 
limits for the target VOCs are anticipated to be approximately 1 ppmv (molar volume) on the 
FID. 

A single-point calibration in the middle range of the calibration curve will be performed at least 
twice daily during the investigation to monitor compound retention times and detector response. 

Blank Analysis 

The sampling syringe is purged with UPC air between each sample injection. Blank injections of 
UPC air are analyzed after approximately 10% of the samples, and after samples with high levels 
of VOCs detected, to evaluate the possibility of residual carry over contamination of the 
sampling syringe. 

Sample train blanks collected through a decontaminated soil probe in atmospheric air will be 
collected and analyzed at a rate of one per day during the site sampling. These blanks will be 
used to evaluate the effectiveness of the decontamination procedures and the possibility of 
sample cross-contamination from the sampling tubes. 

Blank injections of ambient air using the field GC work station will be performed at each soil 
vapor sampling location to evaluate possible analytic interference by atmospheric VOCs in the 
Enarc-0 Machine facility. 

A Tedlar airbag blank will be analyzed for each manufacturing lot of Tedlar bags to evaluate any 
possible VOC interference due to the bag manufacturing process. The airbag blank will be 
performed by filling a new Tedlar bag with UPC air and analyzing a subsample of the airbag 
contents using the sample syringe. 

Limitations of Soil Gas Method 

Volatile organic compounds detected in sample chromatograms are identified by retention time 
matches with the known standards, subsequently compound concentrations are calculated based 
on peak areas. Actual compound identities may differ. For absolute identification, mass spectral 
confirmation is necessary, and would require submitting soil or soil gas samples for laboratory 
analysis. 
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The estimated detection limits tor VOCs such as 1.2-dichloroethane are expected to be 
approximately 1 ppm expressed molar volume. However, the detection limits of specitic 
compounds will varv on the field and laboratory GC systems with respect to their carbon content, 
ionization potential, tlammability. vapor pressure, temperature, and the injection volume. 
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APPENDIX G 

PROCEDURE FOR TEST BORING AND MONITORING WELL INSTALLATION 

Bedrock Well Installation 

Test borings will be advanced in the overburden using minimum 4-1/4-in. I.D. hollow-stem 
augers. Split-spoon sampling will be performed according to ASTM procedure D 1586-84. Soil 
samples will be described by an experienced geologist. All data obtained during drilling will be 
recorded on a standard H&A of New York Test Boring Report, an example of which is included 
in Appendix C. 

Field screening for volatile organic compounds will be performed for each sample. Upon 
opening the split spoon, the field geologist will screen the entire split spoon with an organic 
vapor detector such as an HNU, photovac Microtip. or Foxboro OVA. Readings obtained will 
be recorded on the Test Boring Report, along with information regarding visual or other 
indications of contaminants. 

Upon encountering auger refusal on bedrock, the augers will be removed and a temporary 6-in. 
I.D. steel casing will be installed and seated on bedrock. A nominal 6-in. diameter hole will be 
advanced in at least two ft. into bedrock using rotary drilling methods. Alternatively, the augers 
may be advanced into bedrock one ft. if feasible, prior to installing the temporary casing. 

Upon completion of drilling of the two-foot rock socket, a 4-in. I.D., Schedule 80 PVC well 
casing will be grouted into the bottom of the rock socket using procedures described below. The 
grout will be allowed to set for a minimum of 12-hours before resuming drilling activity. 

Upon grout set-up. the borehole will be advanced in bedrock using rotary coring techniques. An 
NX-sized (2-4/8-in. I.D. 3-in. OD) double-tube core barrel will be advanced in ten-foot run 
lengths. Core samples will be described in detail by the field geologist on the Test Boring 
Report forms (Appendix C). Measurements of drill water lost during coring (if any) will also be 
recorded. 

After each core run. the coreholc will be bailed dry and allowed to set for a period to time to 
allow recharge to the borehole to occur. If recharge indicates a water-bearing zone has been 
encountered in sufficient thickness, drilling will ceased. If little recharge occurs, coring and 
bailing will continue in ten-foot runs water and water-bearing zone is encountered. The well 
depth will be chosen to allow a minimum of ten feet of water in the finished well. 

The surface completion for each well will consist of a lockable steel pipe, grouted a minimum of 
four feet below ground surface (Figure 9). The surface seal will be sloped to promote drainage 
away from the well. 
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Grouting Procedure 

The bedrock monitoring well casings wiii be grouted using the Halliburton single-plug method. 
A quantity of grout equal to approximately 1.5 times the volume of the total annular space will 
be mixed. The grout mixture will he prepared by mixing five pounds of powdered bentonite. two 
pounds of calcium chloride, and one sack of Portland Cement per six gallons of water. The 
grout will be placed inside the casing with a drillabie plug placed on top of the grout. Water 
pressure or drilling rods will be used to force the plug toward the bottom of the casing and 
subsequently the grout into the annular space. The plug will be forced to within approximately 
one foot of the bottom of the casing. If used, the rods will then be removed from the easing at 
which time the casing will be filled with clean water. A valve on the clean water line will be 
closed to maintain pressure on the plug and the grout will be allowed to stand for at least 12 
hours before drilling may be resumed. 

Overburden Well Installation 

A test boring will be advanced at the overburden well location, using the same procedures 
described for bedrock well locations. 

Upon auger refusal on bedrock, the augers will be removed and a temporary six inch I.D. steel 
casing will be installed to the top of rock. Alternatively, 6-1/4-inch I.D. augers may be used to 
advance the borehole to rock, at which point they will act as a temporary casing for well 
installation. 

Approximately six inches of clean quartz sand will be placed to the bottom of the borehole. A 
four-inch I.D.. Schedule 40, slotted (0.010-in. slots) PVC well screen with sufficient four-inch 
PVC riser pipe will he installed on top of the quartz sand. A quartz sand-pack will be installed 
completely around the well screen to a minimum distance of 1 ft. above the top of the screen. 
This sand-pack will in turn be overlain by a minimum of 2 ft. of hydrated bentonite. followed by 
a cement-bentonite grout mixture to ground surface. 

The surface completion for the overhurden well will be the same as that described for the 
bedrock monitoring wells. 

Well Development 

Upon the completion of a well, it will be allowed to sit a minimum of 12 hours for grout to set 
and then will be developed to provide optimum communication with the formation. Any 
combination of bailing, mechanical surging with a rubber surge block, and pumping using a 
submersible pump may be used for development. All development water will be contained as 
noted in Appendix I. 

The amount of water removed during development will be recorded on the Monitoring Well 
Development form (attached). Development will include, if possible, removal of all drill water 
lost during installation. Development will be continued until development water is relatively free 
of sediment. 
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In addition, turbidity. pH. and conductivity measurements will be obtained during development. 
If possible, development will continue until the periodic measurement indicate a stabilization of 
these parameters and turbidity is 50 NTUs or less. Stabilization will be attempted, developing 
the well for up to two hours. 

If the goais for well development as described are unable to be met in a period of 2 hours, the 
situation will be identified to the NYSDEC on-site representative. Since the intent of 
development is to establish eommunication with the formation, results from successive hydraulic 
conductivity tests can be used to check communication with the formation. Assuming the 
turbidity goal has not been met. two successive hydraulic conductivity tests will be performed 
and, if the results appear reasonable for the type of formation and agree within 10% of one 
another, the well is determined to be developed. 

Equipment Decontamination 

All drilling equipment which comes in contact with the subsurface materials including drilling 
bits, augers, casings and tools will be decontaminated prior to site entry and between each well 
location. Decontamination of this equipment will be accomplished using a brush to remove any 
large solid particles, followed by steam cleaning with clean water. The drilling and 
decontamination wastes will be containerized as specified in Appendix I. Well installation 
material such as screens and casing will also be steam cleaned in this manner prior to use. 

Split-spoon samplers and any other hand-sampling equipment used for the collection of soil 
samples will be decontaminated at the drilling location with an alconox wash followed by clean 
and deionized water rinses. 
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APPENDIX H 

EQUIPMENT DECONTAMINATION PROCEDURES 

DRILLING EQUIPMENT 

All equipment which comes in contact with the subsurface materials including drilling bits. 
drilling rods, augers, drilling casing, pipe, and tools will be decontaminated prior to site entry and 
between each well or boring location. Decontamination of this equipment will be accomplished 
using a brush to remove any large solid particles, followed by steam-cleaning with clean water. 
The drilling rig will also be steam-cleaned prior to entry and prior to leaving the site. The 
cleaning will take place in a designated decontamination area. The decontamination area will 
consist, at a minimum, of a polyethylene-lined, bermed area large enough to collect steam-
cleaning wash water and from which decontamination wastes can be pumped into 55-gallon 
drums, or other appropriate containers. Polyethylene lining will consist of a minimum of two or 
more layers of 6 mil polyethylene. The drilling and decontamination wastes will be handled and 
disposed according to procedures outlined in Appendix I of this document. 

After cleaning, the equipment will be placed on racks specifically used for the temporary storage 
of clean equipment. The racks will be located adjacent to the drilling operation but far enough 
away that the equipment will not risk recontamination prior to use. Well installation material 
such as well screens and riser pipes will also be cleaned in this manner prior to use, if not 
previously cleaned and certified by the supplier. 

SOIL/SEDIMENT SAMPLING EQUIPMENT 

Equipment brought into actual contact with a laboratory sample (excluding sample containers) 
will be cleaned prior to starting and between each use. Split-spoon samplers, sediment samplers, 
field workers* gloves, soil knives, etc., used for the collection of soil samples will be 
decontaminated using phosphate-free detergent (i.e., alconox) and clean water followed by a 
deionized water rinse. This procedure eliminates the use of acid or solvent rinses in situations 
where gross contamination is not a problem (e.g., contaminated with separate phase product). 

Decontamination liquids and related solid waste will be contained and disposed according to 
procedures outlined in Appendix I. 

GROUNDWATER/SURFACE WATER SAMPLING EQUIPMENT 

Groundwater sampling will be performed using dedicated disposable equipment and as such will 
not require decontamination. Equipmenr used to measure pH. conductivity and water levels will 
be decontaminated using a detergent wash followed by clean and deionized water rinses. 
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APPENDIX I 

CONTAINING DRILLING-AND SAMPLING-RELATED WASTES 

Drilling Fluids 

The drilling recirculating fluid will be contained and disposed of after every ten feet of coring or 
drilling. This procedure is followed to minimize the potential for groundwater contamination by the 
drilling fluid as the borehole is advanced. The waste drilling fluid will be temporarily containerized 
in either 55-galIon drums or a tank truck. Fluids will screened for the presence of VOCs using an 
organic vapor monitoring instrument. 

Drilling Equipment Decontamination Wastes 

The drilling and related equipment (augers, split spoons, drill rods, etc.) will be decontaminated on 
a temporary decontamination pad and the wastes containerized in 55-gallon drums or a tank truck. 
The temporary decontamination pad will be set up at a location that will not interfere with drilling 
activities or activities of Enarc-O employees. The decontamination wastes contained in the drums 
or tank truck will be screened for the presence of VOCs using an organic vapor monitoring 
instrument. 

Soil Cuttings 

The soil cuttings from the monitoring well installations will be containerized in 55-gallon drums. 
Drummed soil will be screened in the field for the presence of VOCs. Disposal recommendations 
will be developed based on screening results, results of the soil gas survey, and groundwater analyses. 
If the screening or analytical results indicate the potential presence of contaminants, further soil 
characterization and/or disposal by a licensed hazardous waste contractor may be performed. If 
sample screening, on-site soil gas analysis and laboratory analytical results indicate contaminants are 
not present, the soil will be disposed on site. 

Personal Protective Clothing Waste 

Waste personal protective clothing (tyvek suits, gloves, boots, etc.) worn during the drilling 
operations will be placed in plastic bags and disposed as solid waste in Enarc-Os on-site dumpster. 

Well Development and Purge Water 

Groundwater removed from monitoring wells during development, hydraulic conductivity testing and 
purging prior to sampling will be containerized in 55-gallon drums and stored at the Enarc-O facility 
until appropriate disposal at permitted facilities can be arranged. If analytical results indicate the 
potential presence of contaminants, further characterization and/or disposal by a licensed hazardous 
waste contractor may be performed. Alternatively, on site treatment of the water using carbon 
filtering to remove VOCs. or other appropriate methods may be performed. 
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APPENDIX J 

PROCEDURES FOR RISING HEAD TESTS 

In order to determine the in-place hydraulic conductivity of the overburden and bedrock at the newly 
installed monitoring well locations, rising head tests will be performed. These tests involve lowering 
the water level in the monitoring wells and measuring the change in head with respect to time as the 
water level recovers. In wells which are slow to recover the water level will be bailed down and 
recovery measured manually. Wells which recover too quickly for this method will be tested by 
removing only one bailer of water and the recovery measured by means of a pressure transducer 
system. 

The rising head tests for monitoring wells with rapid recovery rates will be conducted as follows: 

• The static water level in the monitoring well to be tested will be measured and recorded. 

• The pressure transducer will be placed in the monitoring well to a minimum depth of three feet 
below the static water level. 

• Readings will be made using the data logger until three consecutive readings are the same 
(equilibrium conditions). 

• The data logger will then be calibrated to read 0.00 feet at static conditions. Following the 
installation and calibration of the pressure transducer, a pre-cleaned bailer will be lowered into 
the well and placed just below the water surface. 

• Water level measurements will again be made until the water level returns to static conditions 
following introduction of the bailer. If static conditions are not reached within 15 minutes 
following introduction of the bailer the well will be tested using the procedures described below 
for slow recovery wells. 

• Once static conditions are re-established, the bailer will be rapidly removed from the water 
column, thus creating a rapid decline of the water level. Coincident with the withdrawal of the 
bailer, automatic logging of the water levels will be initiated using the data logger. It is a 
primary goal in a recovery test to "instantaneously" remove a volume of water that will result 
in a measurable head decline, the recovery of which (to static conditions) can be monitored over 
time. Such an instantaneous withdrawal results in recovery due to contributions of flow from 
the surrounding formation; this flow is controlled by the formation's hydraulic conductivity and 
not other factors such as storage effects. 

• The water level measurements will continue until water levels recover to within a minimum of 
10 percent of the original static level (90 percent recovery), or an elapsed time of one hour. 
If after one hour the water level has not recovered to the above criteria, the transducer may be 
removed and the monitoring well will be tested at a later date using the procedures described 
below for slow recovery wells. 

J-l 



• Data stored in the data loggers will be "dumped" either to a hard copy printout using a field 
printer or to a magnetic disk using a portable computer. If field printouts are used, each will 
be dated and signed by the field geologists. 

For monitoring wells with slow recovery rates the following procedure will be used: 

• The static water level will be measured and recorded. 

• The monitoring well will be bailed by hand until the depth to water appears to stabilize, based 
on the depth of travel of the bailer rope (this measurement needs only to be approximated and 
is not critical to the test), or to the top of the open or screened interval in wells which are 
screened below the standing water level. 

• The bailer will then be removed and water level measurements will be collected by hand, using 
an electronic water level indicator, at a frequency which will provide approximately 15 to 20 
data points during recovery (to within 10 percent of the total drawdown), if feasible. Water 
level measurements will be recorded on the Hydraulic Conductivity Testing Report (attached). 

A pre-cleaned bailer, one for each monitoring well, will be used in the rising head testing. All 
equipment which enters the monitoring wells, such as the transducers or water level probes, will be 
cleaned prior to reuse with a detergent wash followed by clean and deionized water rinses. All 
groundwater and rinse water generated by the rising head tests will be collected in appropriate 
containers and disposed according to the procedures outlined in Appendix I. . 

The data from both types of rising head tests will be reduced and evaluated as described below. 

The following equation is used to calculate the in-situ hydraulic conductivity of the formation 
opposite the interval of the piezometer (Hvorslev, 1951): 

(2m L 

k = d2\n. D , HI 
In 8 L {t2-tx) H2 

Where: 
K = hydraulic conductivity in ft/min 
d = casing diameter (ft.) 
L = intake length (ft.) 
D = intake diameter (ft.) 
tj = time 1 from semilog graph, in minutes 
t, = time 2 from semilog graph, in minutes 
Hi = residual head (ft.) corresponding to tt 

H : = residual head (ft.) corresponding to t: 

m = square root of the ratio of horizontal to vertical permeability (an estimated value) 
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The above method of calculating hydraulic conductivity was developed by Hvorslev for the U.S. 
Army Corps of Engineers as a result of a comprehensive study of methods of in situ hydraulic 
conductivity estimation. The method is founded on the precept that whenever a hydrodynamic 
system is disturbed (e.g., piezometer installation, artificial withdrawal of water) water will flow from 
(or to. in the case of a surcharge) the system until equilibrium is again achieved. A time lag will 
exist between the disturbance and re-establishment of equilibrium. The magnitude of this time lag 
is inversely proportional to the hydraulic conductivity of the formation and varies with the size and 
type of well. 

Hvorslev's research resulted in the definition of a series of shape factors for a variety of well 
construction details. The preceding equation for calculating hydraulic conductivity corresponds to 
a shape factor for a well with casing extending to an open hole in which the slug test is performed 
and where L/R is greater than eight. This shape factor was selected to match the piezometer/well 
construction in the study area. 

In using this equation for calculating hydraulic conductivity, all of the input variables are clearly 
defined except for the h and t intervals. When doing recovery test data analysis, the head ratio and 
time are plotted on semi-logarithmic paper. An exponential relationship, or straight-line data plot, 
should result. Hvorslev suggested that data for the region of head ratios between 0.37 and 0.1 will 
be most representative. Accordingly, the straight line portion of the plot, within these limits, will 
be used in the calculation of hydraulic conductivity. In those cases where the data plot between 
these limits is found to be inconsistent or erratic, those points providing a best fit straight line will 
be used for the calculations. 

References 
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APPENDIX K 

PUMP TEST PROCEDURE 

INTRODUCTION 

This Appendix provides a step by step procedure for conducting a pump test to determine 
aquifer characteristics including transmissivitv, storativity and the apparent radius of influence. 
Please note that information regarding potential yield, pumping rates, and sampling and 
management of water are described specifically for this site in Section 4.7.2 of the work plan. 

Pre-Test Procedures 

1. Review the site hydrogeologic data and identity the wells to be monitored during 
the pump test. If possible, the monitoring well network used for the test should 
extend beyond the cone of depression estimated to be caused by the pumping 
well. 

2. Review the well construction data to gather the following information on the 
pumping and monitoring wells: 

Well Number 
Location 
Ground Elevation 
Datum Elevation 
Reference Measurement 
Point 
Reference Measurement Point Elevation 
Type of Pump 
Capacity of Pump 
Flow Measuring Device 
Type of Well Screen 
Opening Size 
Bottom of Well Screen Elevation 
Top of Well Screen Elevation 
Screen Diameter 
Hole Diameter 
Test Number 
Static Water Level 

Record the data on the attached Pump Test Data Sheet. 

Review the site Health and Safety Plan to determine the required personal 
protection and the type of air monitoring device(s) to be used during the test. 
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4. Determine the means of containing and disposing or the effluent derived from the 
pumping well. Estimate the expected yield based on the well's design and the 
pump capacitv. If necessary, arrange to have sufficient tanks, drums or other 
containers in place to receive the effluent. 

5. Measure the water levels in the pumping well and monitoring network over a 
period of 2 days before the test. Follow the procedures for water level 
measurement described in this document. Record the data on the Pump Test 
Data Sheet form. 

6. If possible, the pump should be run for a short period of time to set the desired 
pumping rate. If a totalizing flow meter is to be used during the test, it should be 
installed in the discharge line. The water level should be allowed to re-stabilize. 

7. Schedule the test during a period of time that stable, dry weather conditions are 
expected. 

3.0 TEST PROCEDURES 

1. Re-measure water levels in the pumping well and in the entire monitoring network just 
prior to the start of pumping. If possible, a stilling tube should be installed in the 
pumping well to negate the effects of turbulence caused by pumping. Record the date, 
time of measurement, and depth to water on the Pump Test Data Sheet form. 

2. Initiate pumping at a steady rate, as previously determined. If a totalizing flow meter is 
used, record the initial meter reading before pumping, then measure the discharge over a 
1-2 minute interval to determine the pumping rate. Q. Ambient air quality in proximity 
to the pumping well should he monitored with the appropriate detection device(s) 
specified in the Health and Safety Plan. 

j . If electronic water level measurement probes are used, water levels in the pumping well 
and nearby monitoring wells will be measured according to the following schedule: 

Time Since Start Water Level 
of Pumping Measurement Frequency 

0-10 minutes 2 minutes 
10-60 minutes 5 minutes 
1-4 hours 20 minutes 
4-8 hours 40 minutes 
8-24 hours 2 hours 
24-48 hours 4 hours 

If transducers and a data logger are used, the following measurement schedule will be 
programmed: 

Time Since Start Water Level 
of Pumping Measurement Frequency 

0-10 minutes 15 seconds 
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10-60 minutes 
1-4 hours 
4-X hours 
S-24 hours 
24-4tS hours 

30 seconds 
I minute 
15 minutes 
30 minutes 
1 hour 

4. Periodic measurements of the entire monitoring network should be continued for 
the remainder of the test every 4-6 hours. 

5. The flow rate should be checked on an hourly basis. 

6. The following data will be recorded for each well on the Pump Test Data Sheet 
Forms: 

7. 

Date 
Time 
Elapsed Time Since Pumping Started 
Pumping Rate 
Depth to Water 
Water Elevation 
Drawdown 
Personnel 
Barometric pressure and weather changes 
Other Pertinent Comments, as appropriate 

Just prior to the end of cessation of pumping, a full round of measurements of 
the entire monitoring network should be performed. At the completion of this 
measurement, the final flow rate will be determined and recorded. If applicable. 
the totalized flow will be recorded. 

8. Water level measurements will continue during the recovery period for a similar 
amount of time as elapsed during pumping or until recovery of 90% of the 
original water level is achieved in the pumping well. Observations will be made at 
the same frequency as performed for the pumping phase of the test described 
above under Item #3. The data will be recorded on the Pump Test Data Sheet 
form. 

9. At the end of the test, all equipment will be decontaminated using procedures 
discussed in this document. 

4.0 POST-TEST ANALYSIS 

Drawdown vs. Elapsed Time will he plotted on both semi-log and log-log graph paper. The data 
will be analyzed using Theis. Jacob-Cooper or Hantush Methods, as appropriate. The pump test 
data will be used to determine formation transmissivity, storage coefficients and vertical 
permeabilities as well as the calculated radius of influence. It is anticipated, based on available 
information for this site, that the drawdown plot will first be examined for evidence of hydraulic 
barriers or recharge boundaries (see excerpts from Fetter 1988 attached). This data will also be 

K-3 



used to estimate confined or uncontlned conditions to allow selection ot appropriate analytical 
formulae (Theis. Jacob. Hantush. etc.). Calculations, supporting graphical, and/or tabular 
summaries of data will be included in the RI report as necessary to support conclusions. 

VBD:gmc 
appenK.wp 
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liple-wcll syslem wil l result in a composite hydraulic gradient greater than ihni 
of an equivalent confined system in order to compensate for a reduced value of 
aquifer Iransmissivity. 

In designing we If-lie Id layouts, it is necessary to lake into account well 
interference. The level of the water in the well during pumping determines the 
length of pipe necessary to carry water to the surface. The characteristics of Ihe 
well pump and Ihe horsepower requirements of the motor also depend upon the 
depth to ihe pumping level. If wells are spaced loo closely together, the amount 
of well inlerference could be excessive. Aligning wells parallel to a line source 
of recharge, such as a river, would result in less well interference than would a 
perpendicular configuration. 

6.10 EFFECT OF HYDROGEOLOGIC BOUNDARIES 

I f a well is not located in an aquifer of infinite area! extent, as is the case with 
all real wells in real aquifers, the drawdown cone wil l extend until either the well 
is supplied by vertical recharge or a hydrogeologic boundary is reached. A hy-
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HYDRAULIC COUNTERI'AKT OF RFAL SYSTEM 

FIGURE 6.24 Idealized cross section of .i wel l in an aquifer bounded on one side by J 
stream. Source: J. G. Ferris el al., U.S. Geological Survey Water-Supply Paper I53b-E. 
1962. 
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drogeologic boundary could be the edge of ihe aquifer, a legion ot recharge to a 
fully confined artesian aquifer, or a source of recharge, such as a stream or lake. 

Boundaries are considered to be either recharge or hairier boundaries. 
A recharge boundary is a region in which the aquifer is replenished. A barrier 
boundary is an edge of the aquifer, where it terminates, either by thinning or 
abutting a low-permeability formation, or has been eroded away 

Figure 6.24 shows a well bounded by a recharge boundary. The rechaige 
boundary can be simulated by a recharging image well located an equivalent 
distance away from the recharge boundary biti on the opposite side. Figure 6.25 
indicates ihe presence of a barrier boundary. The barrier boundary is simulated 
by a discharging image well located an equivalent distance away fiuti i (he bound
ary but on the opposite side, boundaries have ihe most dramatic impact on the 
drawndown of a pumped well for (he aquifer with no source of vertical rechaige. 
As the well withdraws water only f rom storage in the aquifer, drawdown pro
ceeds as a funclion of the logarithm of time. 

Figure 6.26 shows a theoretical straight-line plot of drawdown as a func
tion of time on scmilogarithmic paper. The effect of a recharge boundary is to 
retard the rate of drawdown. Change in drawdown can become zero if. the well 
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<jf im.iHI.' well (il I IMI wrll 
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HYDRAULIC COUNTERPART Of RfAL S\SHM 

FIGURE 6.25 Idealized cross section of J wel l in an aquifer bounded on one bide by an 

impermeable boundary. Source: |. G. Ferris et a l . , U.S. Geological Survey W.ner-Supi>ly 

Paper 1536-E. I % 2 . 
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FIGURE 6.26 Impact of recharge ,nul h.micr boundaries on iemilogaritrmiii' drawdown-
time curves. 

comes to be supplied entirely wild recharged water. The effect of a barrier to 
f low in some region o f the aquifer is to accelerate the drawdown rate. The water 
level declines faster than the theoretical straight tine. 
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PUMPING-TEST DESIGN 

Adequate design and execution of a pumping lest involves considerable planning 
and attention to detail. An understanding of fundamental well hydraulics is nec
essary, not only for the interpretation of data, but also for the experimental 
design by which valid and usable data are obtained. The purpose of the pumping 
test must be established first. Deiermining the yield of a new well involves sim-
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ply pumping the well . This type of test, as it is generally conducted, yields only 
the seamiest information about the aquifer itself. With careful planning, the 
pumping-well test can yield data lo compute the aquifer ir.msinissiviiy. Il can 
also indicate the general type of aquifer. 

I f a test well has been drilled prior to the installation of a production 
wel l , a reasonable conjecture can be made as to the probability the well wil l be 
Unconfined, semiconfined, or confined. However, the presence or absence of 
recharge or barrier boundaries may not be known. Indeed, this is one ot the 
reasons to perform a long-term pumping test. I f one makes a semilogarithnuc 
plot of drawdown versus time (e.g., Figure 6.261 one can inspect it to see if the 
pumping level of the well stabilizes. If this occurs, this means that there is a 
source o f recharge, either vertically by leakage across a semiconfming layer or 
horizontally from a recharge boundary. I f the water level falls faster than the 
theoretical drawdown curve, then the presence of a harrier boundary must be 
considered. 

The amount of information gained from a pumping test expands greatly 
i f one or more observation wells are involved in addition to the pumping wel l . 
Both transmtssivity and storalivity of the aquifer can be determined, as can the 
vertical hydraulic conductivi ty of any overlying semipervious layers. More elo
quent tests can be used to determine the value of the vertical anisotropy of the 
formation. Radial anisotropy and recharge or barrier boundaries can also be de
tected. 

6.11.1 SINGLE-WELL PUMPING TESTS 

The basics of a single-well pumping test arc also applicable to pumping 
tests involving multiple wells. The first step is to determine the location of the 
well to be dril led. This is best done on the basis of detailed exploration using 
geological, geophysical, and perhaps aerial photo techniques. However, the lo
cation or Ihe well is often dictated by economic or engineering factors. II eco
nomic or engineering factors predominate, the hydrogcologist should determine 
i f there is a reasonable chance of success based on (he known hydiogeology of 

the site. 
A test well may be bored as Ihe first step, or the production well may 

be drilled immediately. The geologist should make a log of the geologic forma
tions encountered. The water level in the dri l led hole should be recorded as a 
function of the depth of the hole; however, this might not be possible if certain 
drill ing techniques such as rotary and reverse rotary are used. Based on the test 
hole and selected borehole geophysical studies, the hydrogeologist can deter
mine the depth and thickness of potential aquifer zones. An aquifer is selected, 
and a test or permanent well is installed. I f at all feasible, the well should he 
open throughout the entire thickness of the aquifer Ihe physical dimensions of 
the well should be recorded, along with the depth, thickness, and lype ol aqui
fer. A description o f the aquifer material should be included An inventory ol 
nearby wells should be made, and it should he determined whether any other 


